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NOVEL NUCLEIC ACIDS AND POLYPEPTIDES 

1. TECHNICAL FIELD 

The present invention provides novel polynucleotides and proteins encoded by 
5 such polynucleotides, along with uses for these polynucleotides and proteins, for example 
in therapeutic, diagnostic and research methods. 

2. BACKGROUND \ 

Technology aimed at the discovery of protein factors (including e.g., cytokines, 
10 such as lymphokines, interferons, CSFs, chemokines, and interleukins) has matured 
rapidly over the past decade. The now routine hybridization cloning and expression 
cloning techniques clone novel polynucleotides "directly" in the sense that they rely on 
information directly related to the discovered protein (i.e., partial DNA/amino acid 
sequence of the protein in the case of hybridization cloning; activity of the protein in the 
15 case of expression cloning). More recent "indirect" cloning techniques such as signal 
sequence cloning, which isolates DNA sequences based on the presence of a now 
well-recognized secretory leader sequence motif, as well as various PCR-based or low 
stringency hybridization-based cloning techniques, have advanced the state of the art by 
making available large numbers of DNA/amino acid sequences for proteins that are 
20 known to have biological activity, for example, by virtue of their secreted nature in the 
case of leader sequence cloning, by virtue of their cell or tissue source in the case of 
PCR-based techniques, or by virtue of structural similarity to other genes of known 
biological activity. 

Identified polynucleotide and polypeptide sequences have numerous applications 
25 in, for example, diagnostics, forensics, gene mapping; identification of mutations 

responsible for genetic disorders or other traits, to assess biodiversity, and to produce 
many other types of data and products dependent on DNA and amino acid sequences. 

3. SUMMARY OF THE INVENTION 

30 The compositions of the present invention include novel isolated polypeptides, novel 

isolated polynucleotides encoding such polypeptides, including recombinant DNA 

1 
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molecules, cloned genes or degenerate variants thereof, especially naturally occurring 
variants such as allelic variants, antisense polynucleotide molecules, and antibodies that 
specifically recognize one or more epitopes present on such polypeptides, as well as 
hybridomas producing such antibodies. 
5 The compositions of the present invention additionally include vectors, including 

expression vectors, containing the polynucleotides of the invention, cells genetically 
engineered to contain such polynucleotides and cells genetically engineered to express such 
polynucleotides. 

The present invention relates to a collection or library of at least one novel nucleic 
1 0 acid sequence assembled from expressed sequence tags (ESTs) isolated mainly by 

sequencing by hybridization (SBH), and in some cases, sequences obtained from one or 
more public databases. The invention relates also to the proteins encoded by such 
polynucleotides, along with therapeutic, diagnostic and research utilities for these 
polynucleotides and proteins. These nucleic acid sequences are designated as SEQ ID NO: 
1 5 1-739. The polypeptides sequences are designated SEQ ID NO: 740-1478. The nucleic 
acids and polypeptides are provided in the Sequence Listing. In the nucleic acids provided 
in the Sequence Listing, A is adenosine; C is cytosine; G is guanine; T is thymine; and N is 
any of the four bases. In the amino acids provided in the Sequence Listing, * corresponds to 
the stop codon. 

20 The nucleic acid sequences of the present invention also include, nucleic acid 

sequences that hybridize to the complement of SEQ ID NO: 1 -739 under stringent 
hybridization conditions; nucleic acid sequences which are allelic variants or species 
homologues of any of the nucleic acid sequences recited above, or nucleic acid sequences 
that encode a peptide comprising a specific domain or truncation of the peptides encoded by 

25 SEQ ID NO: 1 -739 . A polynucleotide comprising a nucleotide sequence having at least 
90% identity to an identifying sequence of SEQ ID NO: 1 -739 or a degenerate variant or 
fragment thereof. The identifying sequence can be 1 00 base pairs in length. 

The nucleic acid sequences of the present invention also include the sequence 
information from the nucleic acid sequences of SEQ ID NO: 1 -739 . The sequence 

30 information can be a segment of any one of SEQ ID NO: 1 -739 that uniquely identifies or 
represents the sequence information of SEQ ID NO:l-739. 
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A collection as used in this application can be a collection of only one 
polynucleotide. The collection of sequence information or identifying information of each 
sequence can be provided on a nucleic acid array. In one embodiment, segments of 
sequence information is provided on a nucleic acid array to detect the polynucleotide that 
5 contains the segment. The array can be designed to detect full-match or mismatch to the 
polynucleotide that contains the segment. The collection can also be provided in a 
computer-readable format. 

This invention also includes the reverse or direct complement of any of the nucleic 
acid sequences recited above; cloning or expression vectors containing the nucleic acid 

1 0 sequences; and host cells or organisms transformed with these expression vectors. Nucleic 
acid sequences (or their reverse or direct complements) according to the invention have 
numerous applications in a variety of techniques known to those skilled in the art of 
molecular biology, such as use as hybridizationprobes, use as primers for PCR, use in an 
array, use in computer-readable media, use in sequencing full-length genes, use for 

1 5 chromosome and gene mapping, use in the recombinant production of protein, and use in 
the generation of anti-sense DNA or RNA, their chemical analogs and the like. 

In a preferred embodiment, the nucleic acid sequences of SEQ ID NO: 1-739 or 
novel segments or parts of the nucleic acids of the invention are used as primers in 
expression assays that are well known in the art. In a particularly preferred embodiment, the 

20 nucleic acid sequences of SEQ ID NO : 1 -73 9 or novel segments or parts of the nucleic acids 
provided herein are used in diagnostics for identifying expressed genes or, as well known in 
the art and exemplified by Vollrath et al., Science 258:52-59 (1 992), as expressed sequence 
tags for physical mapping of the human genome. 

The isolated polynucleotides of the invention include, but are not limited to, a 

25 polynucleotide comprising any one of the nucleotide sequences set forth in SEQ ID NO: 1 - 
739; a polynucleotide comprising any of the full length protein coding sequences of SEQ ID 
NO: 1 - 739; and a polynucleotide comprising any of the nucleotide sequences of the mature 
protein coding sequences of SEQ ID NO: 1 - 739. The polynucleotides of the present 
invention also include, but are not limited to, a polynucleotide that hybridizes under 

30 stringent hybridization conditions to (a) the complement of any one of the nucleotide 

sequences set forth in SEQ ID NO: 1 -739; (b) a nucleotide sequence encoding any one of the 
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amino acid sequences set forth in the Sequence Listing; (c) a polynucleotide which is an 
allelic variant of any polynucleotides recited above; (d) a polynucleotide which encodes a 
species homolog (e.g. orthologs) of any of the proteins recited above; or (e) a 
polynucleotide that encodes a polypeptide comprising a specific domain or truncation of any 
5 of the polypeptides comprising an amino acid sequence set forth in the Sequence Listing. 
The isolated polypeptides of the invention include, but are not limited to, a 
polypeptide comprising any of the amino acid sequences set forth in the Sequence Listing; 
or the corresponding full length or mature protein. Polypeptides of the invention also include 
polypeptides with biological activity that are encoded by (a) any of the polynucleotides 

10 having a nucleotide sequence set forth in SEQ ID NO:l-739; or (b) polynucleotides that 
hybridize to the complement of the polynucleotides of (a) under stringent hybridization 
conditions. Biologically or immunologically active variants of any of the polypeptide 
sequences in the Sequence Listing, and "substantial equivalents" thereof (e.g., with at least 
about 65%, 70%, 75%, 80%, 85%, 90%, 95%, 98% or 99% amino acid sequence identity) 

1 5 that preferably retain biological activity are also contemplated. The polypeptides of the 

invention may be wholly or partially chemically synthesized but are preferably produced by 
recombinant means using the genetically engineered cells (e.g. host cells) of the invention. 

The invention also provides compositions comprising a polypeptide of the 
invention. Polypeptide compositions of the invention may further comprise an acceptable 

20 carrier, such as a hydrophilic, e.g., pharmaceutically acceptable, carrier. 

The invention also provides host cells transformed or transfected with a 
polynucleotide of the invention. 

The invention also relates to methods for producing a polypeptide of the invention 
comprising growing a culture of the host cells of the invention in a suitable culture 

25 medium under conditions permitting expression of the desired polypeptide, and purifying 
the polypeptide from the culture or from the host cells. Preferred embodiments include 
those in which the protein produced by such process is a mature form of the protein. 

Polynucleotides according to the invention have numerous applications in a 
variety of techniques known to those skilled in the art of molecular biology. These 

30 techniques include use as hybridization probes, use as oligomers, or primers, for PCR, 
use for chromosome and gene mapping, use in the recombinant production of protein, 
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and use in generation of anti-sense DNA or RNA, their chemical analogs and the like. 
For example, when the expression of an mRNA is largely restricted to a particular cell or 
tissue type, polynucleotides of the invention can be used as hybridization probes to detect 
the presence of the particular cell or tissue mRNA in a sample using, e.g., in situ 
5 hybridization. 

In other exemplary embodiments, the polynucleotides are used in diagnostics as 
expressed sequence tags for identifying expressed genes or, as well known in the art and 
exemplified by Vollrath et al., Science 258:52-59 (1992), as expressed sequence tags for 
physical mapping of the human genome. 

10 The polypeptides according to the invention can be used in a variety of 

conventional procedures and methods that are currently applied to other proteins. For 
example, a polypeptide of the invention can be used to generate an antibody that 
specifically binds the polypeptide. Such antibodies, particularly monoclonal antibodies, 
are useful for detecting or quantitating the polypeptide in tissue. The polypeptides of the 

1 5 invention can also be used as molecular weight markers, and as a food supplement. 

Methods are also provided for preventing, treating, or ameliorating a medical 
condition which comprises the step of administering to a mammalian subject a 
therapeutically effective amount of a composition comprising a polypeptide of the 
present invention and a pharmaceutically acceptable carrier. 

20 In particular, the polypeptides and polynucleotides of the invention can be 

utilized, for example, in methods for the prevention and/or treatment of disorders 
involving aberrant protein expression or biological activity. 

The present invention further relates to methods for detecting the presence of the 
polynucleotides or polypeptides of the invention in a sample. Such methods can, for 

25 example, be utilized as part of prognostic and diagnostic evaluation of disorders as 
recited herein and for the identification of subjects exhibiting a predisposition to such 
conditions. The invention provides a method for detecting the polynucleotides of the 
invention in a sample, comprising contacting the sample with a compound that binds to 
and forms a complex with the polynucleotide of interest for a period sufficient to form 

30 the complex and under conditions sufficient to form a complex and detecting the complex 
such that if a complex is detected, the polynucleotide of interest is detected. The 
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invention also provides a method for detecting the polypeptides of the invention in a 
sample comprising contacting the sample with a compound that binds to and forms a 
complex with the polypeptide under conditions and for a period sufficient to form the 
complex and detecting the formation of the complex such that if a complex is formed, the 

5 polypeptide is detected. 

The invention also provides kits comprising polynucleotide probes and/or 
monoclonal antibodies, and optionally quantitative standards, for carrying out methods of 
the invention. Furthermore, the invention provides methods for evaluating the efficacy of 
drugs, and monitoring the progress of patients, involved in clinical trials for the treatment 

10 of disorders as recited above. 

The invention also provides methods for the identification of compounds that 
modulate (i.e., increase or decrease) the expression or activity of the polynucleotides 
and/or polypeptides of the invention. Such methods can be utilized, for example, for the 
identification of compounds that can ameliorate symptoms of disorders as recited herein. 

15 Such methods can include, but are not limited to, assays for identifying compounds and 
other substances that interact with (e.g., bind to) the polypeptides of the invention. The 
invention provides a method for identifying a compound that binds to the polypeptides of 
the invention comprising contacting the compound with a polypeptide of the invention in 
a cell for a time sufficient to form a polypeptide/compound complex, wherein the 

20 complex drives expression of a reporter gene sequence in the cell; and detecting the 

complex by detecting the reporter gene sequence expression such that if expression of the 
reporter gene is detected the compound the binds to a polypeptide of the invention is 
identified. 

The methods of the invention also provides methods for treatment which involve 
25 the administration of the polynucleotides or polypeptides of the invention to individuals 
exhibiting symptoms or tendencies. In addition, the invention encompasses methods for 
treating diseases or disorders as recited herein comprising administering compounds and 
other substances that modulate the overall activity of the target gene products. 
Compounds and other substances can effect such modulation either on the level of target 
30 gene/protein expression or target protein activity. 
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The polypeptides of the present invention and the polynucleotides encoding them 
are also useful for the same functions known to one of skill in the art as the polypeptides 
and polynucleotides to which they have homology (set forth in Table 2). If no homology 
is set forth for a sequence, then the polypeptides and polynucleotides of the present 
5 invention are useful for a variety of applications, as described herein, including use in 
arrays for detection. 

4. DETAILED DESCRIPTION OF THE INVENTION 

10 

4.1 DEFINITIONS 

It must be noted that as used herein and in the appended claims, the singular 
forms "a", "an" and "the" include plural references unless the context clearly dictates 
otherwise. 

1 5 The term "active" refers to those forms of the polypeptide which retain the 

biologic and/or immunologic activities of any naturally occurring polypeptide. According 
to the invention, the terms "biologically active" or "biological activity" refer to a protein 
or peptide having structural, regulatory or biochemical functions of a naturally occurring ■ 
molecule. Likewise "immunologically active" or "immunological activity" refers to the 

20 capability of the natural, recombinant or synthetic polypeptide to induce a specific 
immune response in appropriate animals or cells and to bind with specific antibodies. 

The term "activated cells" as used in this application are those cells which are 
engaged in extracellular or intracellular membrane trafficking, including the export of 
secretory or enzymatic molecules as part of a normal or disease process. 

25 The terms "complementary" or "complementarity" refer to the natural binding of 

polynucleotides by base pairing. For example, the sequence 5'-AGT-3 5 binds to the 
complementary sequence 3'-TCA-5\ Complementarity between two single-stranded 
molecules may be "partial" such that only some of the nucleic acids bind or it may be 
"complete" such that total complementarity exists between the single stranded molecules. 

30 The degree of complementarity between the nucleic acid strands has significant effects on 
the efficiency and strength of the hybridization between the nucleic acid strands. 
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The term "embryonic stem cells (ES)" refers to a cell that can give rise to many 
differentiated cell types in an embryo or an adult, including the germ cells. The term 
"germ line stem cells (GSCs)" refers to stem cells derived from primordial stem cells that 
provide a steady and continuous source of germ cells for the production of gametes. The 

5 term "primordial germ cells (PGCs)" refers to a small population of cells set aside from 
other cell lineages particularly from the yolk sac, mesenteries, or gonadal ridges during 
embryogenesis that have the potential to differentiate into germ cells and other cells. 
PGCs are the source from which GSCs and ES cells are derived The PGCs, the GSCs 
and the ES cells are capable of self-renewal. Thus these cells not only populate the germ 

10 line and give rise to a plurality of terminally differentiated cells that comprise the adult 
specialized organs, but are able to regenerate themselves. 

The term "expression modulating fragment," EMF, means a series of nucleotides 
which modulates the expression of an operably linked ORF or another EMF. 

As used herein, a sequence is said to "modulate the expression of an operably 

15 linked sequence" when the expression of the sequence is altered by the presence of the 
EMF. EMFs include, but are not limited to, promoters, and promoter modulating 
sequences (inducible elements). One class of EMFs are nucleic acid fragments which 
induce the expression of an operably linked ORF in response to a specific regulatory 
factor or physiological event. 

20 The terms "nucleotide sequence" or "nucleic acid" or "polynucleotide" or 

"oligonculeotide" are used interchangeably and refer to a heteropolymer of nucleotides or 
the sequence of these nucleotides. These phrases also refer to DNA or RNA of genomic 
or synthetic origin which may be single-stranded or double-stranded and may represent 
the sense or the antisense strand, to peptide nucleic acid (PNA) or to any DNA-like or 

25 RNA-like material. In the sequences herein A is adenine, C is cytosine, T is thymine, G 
is guanine and N is A, C, G or T (U). It is contemplated that where the polynucleotide is 
RNA, the T (thymine) in the sequences provided herein is substituted with U (uracil). 
Generally, nucleic acid segments provided by this invention may be assembled from 
fragments of the genome and short oligonucleotide linkers, or from a series of 

30 oligonucleotides, or from individual nucleotides, to provide a synthetic nucleic acid 
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which is capable of being expressed in a recombinant transcriptional unit comprising 
regulatory elements derived from a microbial or viral operon, or a eukaryotic gene. 

The terms "oligonucleotide fragment' 1 or a "polynucleotide fragment", "portion," 
or "segment" or "probe" or "primer" are used interchangeably and refer to a sequence of 

5 nucleotide residues which are at least about 5 nucleotides, more preferably at least about 
7 nucleotides, more preferably at least about 9 nucleotides, more preferably at least about . 
1 1 nucleotides and most preferably at least about 17 nucleotides. The fragment is 
preferably less than about 500 nucleotides, preferably less than about 200 nucleotides, 
more preferably less than about 100 nucleotides, more preferably less than about 50 

10 nucleotides and most preferably less than 30 nucleotides. Preferably the probe is from 
about 6 nucleotides to about 200 nucleotides, preferably from about 15 to about 50 
nucleotides, more preferably from about 17 to 30 nucleotides and most preferably from 
about 20 to 25 nucleotides. Preferably the fragments can be used in polymerase chain 
reaction (PCR), various hybridization procedures or microarray procedures to identify or 

15 amplify identical or related parts of mRNA or DNA molecules. A fragment or segment 
may uniquely identify each polynucleotide sequence of the present invention. Preferably 
the fragment comprises a sequence substantially similar to any one of SEQ ID NOs:l-20. 

Probes may, for example, be used to determine whether specific mRNA 
molecules are present in a cell or tissue or to isolate similar nucleic acid sequences from 

20 chromosomal DNA as described by Walsh et al. (Walsh, P.S. et al., 1992, PCR Methods 
Appl 1 :241-250). They may be labeled by nick translation, Klenow fill-in reaction, PCR, 
or other methods well known in the art. Probes of the present invention, their preparation 
and/or labeling are elaborated in Sambrook, J. et al., 1989, Molecular Cloning: A 
Laboratory Manual, Cold Spring Harbor Laboratory, NY; or Ausubel, F.M. et al., 1989, 

25 Current Protocols in Molecular Biology, John Wiley & Sons, New York NY, both of 
which are incorporated herein by reference in their entirety. 

The nucleic acid sequences of the present invention also include the sequence 
information from the nucleic acid sequences of SEQ ID NO: 1-739. The sequence 
information can be a segment of any one of SEQ ID NO: 1-739 that uniquely identifies or 

30 represents the sequence information of that sequence of SEQ ID NO: 1 -739. One such 
segment can be a twenty-mer nucleic acid sequence because the probability that a twenty- 
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mer is fully matched in the human genome is 1 in 300. In the human genome, there are 
three billion base pairs in one set of chromosomes. Because 4 20 possible twenty-mers 
exist, there are 300 times more twenty-mers than there are base pairs in a set of human 
chromosomes. Using the same analysis, the probability for a seventeen-mer to be fully 
5 matched in the human genome is approximately 1 in 5. When these segments are used in 
arrays for expression studies, fifteen-mer segments can be used. The probability that the 
fifteen-mer is fully matched in the expressed sequences is also approximately one in five 
because expressed sequences comprise less than approximately 5% of the entire genome 
sequence. 

1 0 Similarly, when using sequence information for detecting a single mismatch, a 

segment can be a twenty-five mer. The probability that the twenty-five mer would appear in 
a human genome with a single mismatch is calculated by multiplying the probability for a 
full match (1 -^4 25 ) times the increased probability for mismatch at each nucleotide position 
(3 x 25). The probability that an eighteen mer with a single mismatch can be detected in an 

1 5 array for expression studies is approximately one in five. The probability that a twenty-mer 
with a single mismatch can be detected in a human genome is approximately one in five. 

The term "open reading frame," ORF, means a series of nucleotide triplets coding 
for amino acids without any termination codons and is a sequence translatable into 
protein. 

20 The terms "operably linked" or "operably associated" refer to functionally related 

nucleic acid sequences. For example, a promoter is operably associated or operably 
linked with a coding sequence if the promoter controls the transcription of the coding 
sequence. While operably linked nucleic acid sequences can be contiguous and in the 
same reading frame, certain genetic elements e.g. repressor genes are not contiguously 

25 linked to the coding sequence but still control transcription/translation of the coding 
sequence. 

The term "pluripotent" refers to the capability of a cell to differentiate into a 
number of differentiated cell types that are present in an adult organism. A pluripotent 
cell is restricted in its differentiation capability in comparison to a totipotent cell. 
30 The terms "polypeptide" or "peptide" or "amino acid sequence" refer to an 

oligopeptide, peptide, polypeptide or protein sequence or fragment thereof and to 

10 



WO 01/53455 



PCT/US00/35017 



naturally occurring or synthetic molecules. A polypeptide "fragment," "portion," or 
"segment" is a stretch of amino acid residues of at least about 5 amino acids, preferably at 
least about 7 amino acids, more preferably at least about 9 amino acids and most 
preferably at least about 17 or more amino acids. The peptide preferably is not greater 

5 than about 200 amino acids, more preferably less than 150 amino acids and most 

preferably less than 100 amino acids. Preferably the peptide is from about 5 to about 200 
amino acids. To be active, any polypeptide must have sufficient length to display 
biological and/or immunological activity. N 

The term "naturally occurring polypeptide" refers to polypeptides produced by 

10 cells that have not been genetically engineered and specifically contemplates various 
polypeptides arising from post-translational modifications of the polypeptide including, 
but not limited to, acetylation, carboxylation, glycosylation, phosphorylation, lipidation 
and acylation. 

The term "translated protein coding portion" means a sequence which encodes for 
15 the full length protein which may include any leader sequence or any processing 
sequence. 

The term "mature protein coding sequence" means a sequence which encodes a 
peptide or protein without a signal or leader sequence. The "mature protein portion" 
means that portion of the protein which does not include a signal or leader sequence. The 

20 peptide may have been produced by processing in the cell which removes any 

leader/signal sequence. The mature protein portion may or may not include the initial 
methionine residue. The methionine residue may be removed from the protein during 
processing in the cell. The peptide may be produced synthetically or the protein may 
have been produced using a polynucleotide only encoding for the mature protein coding 

25 sequence. 

The term "derivative" refers to polypeptides chemically modified by such 
techniques as ubiquitination, labeling (e.g., with radionuclides or various enzymes), 
covalent polymer attachment such as pegylation (derivatization with polyethylene glycol) 
and insertion or substitution by chemical synthesis of amino acids such as ornithine, 
30 which do not normally occur in human proteins. 
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The term "variant"(or "analog") refers to any polypeptide differing from naturally 
occurring polypeptides by amino acid insertions, deletions, and substitutions, created 
using, e g., recombinant DNA techniques. Guidance in determining which amino acid 
residues may be replaced, added or deleted without abolishing activities of interest, may 
5 be found by comparing the sequence of the particular polypeptide with that of 

homologous peptides and minimizing the number of amino acid sequence changes made 
in regions of high homology (conserved regions) or by replacing amino acids with 
consensus sequence. 

Alternatively, recombinant variants encoding these same or similar polypeptides 

10 may be synthesized or selected by making use of the "redundancy" in the genetic code. 
Various codon substitutions, such as the silent changes which produce various restriction 
sites, may be introduced to optimize cloning into a plasmid or viral vector or expression 
in a particular prokaryotic or eukaryotic system. Mutations in the polynucleotide 
sequence may be reflected in the polypeptide or domains of other peptides added to the 

15 polypeptide to modify the properties of any part of the polypeptide, to change 
^characteristics such as ligand-binding affinities, interchain affinities, or 
degradation/turnover rate. 

Preferably, amino acid "substitutions" are the result of replacing one amino acid 
with another amino acid having similar structural and/or chemical properties, i.e., 

20 conservative amino acid replacements. "Conservative" amino acid substitutions may be 
made on the basis of similarity in polarity, charge, solubility, hydrophobicity, 
hydrophilicity, and/or the amphipathic nature of the residues involved. For example, 
nonpolar (hydrophobic) amino acids include alanine, leucine, isoleucine, valine, proline, 
phenylalanine, tryptophan, and methionine; polar neutral amino acids include glycine, 

25 serine, threonine, cysteine, tyrosine, asparagine, and glutamine; positively charged (basic) 
amino acids include arginine, lysine, and histidine; and negatively charged (acidic) amino 
acids include aspartic acid and glutamic acid. "Insertions" or "deletions" are preferably 
in the range of about 1 to 20 amino acids, more preferably 1 to 10 amino acids. The 
variation allowed may be experimentally determined by systematically making insertions, 

30 deletions, or substitutions of amino acids in a polypeptide molecule using recombinant 
DNA techniques and assaying the resulting recombinant variants for activity. 
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Alternatively, where alteration of function is desired, insertions, deletions or 
non-conservative alterations can be engineered to produce altered polypeptides. Such 
alterations can, for example, alter one or more of the biological functions or biochemical 
characteristics of the polypeptides of the invention. For example, such alterations may 
5 change polypeptide characteristics such as ligand-binding affinities, interchain affinities, 
or degradation/turnover rate. Further, such alterations can be selected so as to generate 
polypeptides that are better suited for expression, scale up and the like in the host cells 
chosen for expression. For example, cysteine residues can be deleted or^substituted with 
another amino acid residue in order to eliminate disulfide bridges* 

10 The terms "purified" or "substantially purified" as used herein denotes that the 

indicated nucleic acid or polypeptide is present in the substantial absence of other 
biological macromolecules, e.g., polynucleotides, proteins, and the like. In one 
embodiment, the polynucleotide or polypeptide is purified such that it constitutes at least 
95% by weight, more preferably at least 99% by weight, of the indicated biological 

15 macromolecules present (but water, buffers, and other small molecules, especially 
molecules having a molecular weight of less than 1000 daltons, can be present). 

The term "isolated" as used herein refers to a nucleic acid or polypeptide 
separated from at least one other component (e.g., nucleic acid or polypeptide) present 
with the nucleic acid or polypeptide in its natural source. In one embodiment, the nucleic 

20 acid or polypeptide is found in the presence of (if anything) only a solvent, buffer, ion, or 
other component normally present in a solution of the same. The terms "isolated" and 
"purified" do not encompass nucleic acids or polypeptides present in their natural source. 

The term "recombinant," when used herein to refer to a polypeptide or protein, 
means that a polypeptide or protein is derived from recombinant (e.g., microbial, insect, 

25 or mammalian) expression systems. "Microbial" refers to recombinant polypeptides or 
proteins made in bacterial or fungal (e.g., yeast) expression systems. As a product, 
"recombinant microbial" defines a polypeptide or protein essentially free of native 
endogenous substances and unaccompanied by associated native glycosylation. 
Polypeptides or proteins expressed in most bacterial cultures, e.g., E. coli 9 will be free of 

30 glycosylation modifications; polypeptides or proteins expressed in yeast will have a 
glycosylation pattern in general different from those expressed in mammalian cells. 
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The term "recombinant expression vehicle or vector" refers to a plasmid or phage 
or virus or vector, for expressing a polypeptide from a DNA (RNA) sequence. An 
expression vehicle can comprise a transcriptional unit comprising an assembly of (1) a 
genetic element or elements having a regulatory role in gene expression, for example, 
5 promoters or enhancers, (2) a structural or coding sequence which is transcribed into 
mRNA and translated into protein, and (3) appropriate transcription initiation and 
termination sequences. Structural units intended for use in yeast or eukaryotic expression 
systems preferably include a leader sequence enabling extracellular secretion of 
translated protein by a host cell. Alternatively, where recombinant protein is expressed 

10 without a leader or transport sequence, it may include an amino terminal methionine 
residue. This residue may or may not be subsequently cleaved from the expressed 
recombinant protein to provide a final product. 

The term "recombinant expression system" means host cells which have stably 
integrated a recombinant transcriptional unit into chromosomal DNA or carry the 

15 recombinant transcriptional unit extrachromosomally. Recombinant expression systems 
as defined herein will express heterologous polypeptides or proteins upon induction of 
the regulatory elements linked to the DNA segment or synthetic gene to be expressed. 
This term also means host cells which have stably integrated a recombinant genetic 
element or elements having a regulatory role in gene expression, for example, promoters 

20 or enhancers. Recombinant expression systems as defined herein will express 

polypeptides or proteins endogenous to the cell upon induction of the regulatory elements 
linked to the endogenous DNA segment or gene to be expressed. The cells can be 
prokaryotic or eukaryotic. 

The term "secreted" includes a protein that is transported across or through a 

25 membrane, including transport as a result of signal sequences in its amino acid sequence 
when it is expressed in a suitable host cell. "Secreted" proteins include without limitation 
proteins secreted wholly (e.g., soluble proteins) or partially (e.g., receptors) from the cell 
in which they are expressed. "Secreted" proteins also include without limitation proteins 
that are transported across the membrane of the endoplasmic reticulum. "Secreted" 

30 proteins are also intended to include proteins containing non-typical signal sequences 
(e.g. Interleukin-1 Beta, see Krasney, P.A. and Young, P.R. (1992) Cytokine 4(2):134 
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-143) and factors released from damaged cells (e.g. Interleukin-1 Receptor Antagonist, 
see Arend, W.P. et. aL (1998) Annu. Rev. Immunol. 16:27-55) 

Where desired, an expression vector may be designed to contain a "signal or 
leader sequence" which will direct the polypeptide through the membrane of a cell. Such 
5 a sequence may be naturally present on the polypeptides of the present invention or 
provided from heterologous protein sources by recombinant DNA techniques. 

The term "stringent" is used to refer to conditions that are commonly understood 
in the art as stringent. Stringent conditions can include highly stringent conditions (i.e., 
hybridization to filter-bound DNA in 0.5 M NaHP0 4 , 7% sodium dodecyl sulfate (SDS), 

10 1 mM EDTA at 65°C, and washing in 0.1X SSC/0.1% SDS at 68°C), and moderately 
stringent conditions (i.e., washing in 0.2X SSC/0.1% SDS at 42°C). Other exemplary 
hybridization conditions are described herein in the examples. 

In instances of hybridization of deoxy oligonucleotides, additional exemplary 
stringent hybridization conditions include washing in 6X SSC/0.05% sodium 

15 pyrophosphate at 37°C (for 14-base oligonucleotides), 48°C (for 17-base oligos), 55°C 
(for 20-base oligonucleotides), and 60°C (for 23-base oligonucleotides). 

As used herein, "substantially equivalent" can refer both to nucleotide and amino 
acid sequences, for example a mutant sequence, that varies from a reference sequence by 
one or more substitutions, deletions, or additions, the net effect of which does not result 

20 in an adverse functional dissimilarity between the reference and subject sequences. 

Typically, such a substantially equivalent sequence varies from one of those listed herein 
by no more than about 35% (/.e., the number of individual residue substitutions, 
additions, and/or deletions in a substantially equivalent sequence, as compared to the 
corresponding reference sequence, divided by the total number of residues in the 

25 substantially equivalent sequence is about 0.35 or less). Such a sequence is said to have 
65% sequence identity to the listed sequence. In one embodiment, a substantially 
equivalent, e.g., mutant, sequence of the invention varies from a listed sequence by no 
more than 30% (70% sequence identity); in a variation of this embodiment, by no more 
than 25% (75% sequence identity); and in a further variation of this embodiment, by no 

30 more than 20% (80% sequence identity) and in a further variation of this embodiment, by 
no more than 10% (90% sequence identity) and in a further variation of this embodiment, 
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by no more that 5% (95% sequence identity). Substantially equivalent, e.g., mutant, 
amino acid sequences according to the invention preferably have at least 80% sequence 
identity with a listed amino acid sequence, more preferably at least 90% sequence 
identity. Substantially equivalent nucleotide sequences of the invention can have lower 

5 percent sequence identities, taking into account, for example, the redundancy or 

degeneracy of the genetic code. Preferably, nucleotide sequence has at least about 65% 
identity, more preferably at least about 75% identity, and most preferably at least about 
95% identity. For the purposes of the present invention, sequences having substantially 
equivalent biological activity and substantially equivalent expression characteristics are 

10 considered substantially equivalent. For the purposes of determining equivalence, 
truncation of the mature sequence (e.g., via a mutation which creates a spurious stop 
codon) should be disregarded. Sequence identity may be determined, e.g., using the 
Jotun Hein method (Hein, J. (1990) Methods Enzymol. 183:626-645). Identity between 
sequences can also be determined by other methods known in the art, e.g. by varying 

1 5 hybridization conditions. 

The term "totipotent" refers to the capability of a cell to differentiate into all of 
the cell types of an adult organism. 

The term ,, transformation ,, means introducing DNA into a suitable host cell so 
that the DNA is replicable, either as an extrachromosomal element, or by chromosomal 

20 integration. The term !t transfec£ion M refers to the taking up of an expression vector by a 
suitable host cell, whether or not any coding sequences are in fact expressed. The term 
"infection" refers to the introduction of nucleic acids into a suitable host cell by use of a 
virus or viral vector. 

As used herein, an "uptake modulating fragment," UMF, means a series of 

25 nucleotides which mediate the uptake of a linked DNA fragment into a cell. UMFs can 
be readily identified using known UMFs as a target sequence or target motif with the 
computer-based systems described below. The presence and activity of a UMF can be 
confirmed by attaching the suspected UMF to a marker sequence. The resulting nucleic 
acid molecule is then incubated with an appropriate host under appropriate conditions and 

30 the uptake of the marker sequence is determined. As described above, a UMF will 
increase the frequency of uptake of a linked marker sequence. 
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Each of the above terms is meant to encompass all that is described for each, 
unless the context dictates otherwise. 

4.2 NUCLEIC ACIDS OF THE INVENTION 

5 Nucleotide sequences of the invention are set forth in the Sequence Listing. 

The isolated polynucleotides of the invention include a polynucleotide comprising 
the nucleotide sequences of SEQ ID NO: 1-739 ; a polynucleotide encoding any one of 
the peptide sequences of SEQ ID NO:740-1478; and a polynucleotide comprising the 
nucleotide sequence encoding the mature protein coding sequence of the polypeptides of 

10 any one of SEQ ID NO:740-1478. The polynucleotides of the present invention also 

include, but are not limited to, a polynucleotide that hybridizes under stringent conditions 
to (a) the complement of any of the nucleotides sequences of SEQ ID NO: 1*739 ; (b) 
nucleotide sequences encoding any one of the amino acid sequences set forth in the 
Sequence Listing; (c) a polynucleotide' which is an allelic variant of any polynucleotide 

15 recited above; (d) a polynucleotide which encodes a species homolog of any of the 
proteins recited above; or (e) a polynucleotide that encodes a polypeptide comprising a 
specific domain or truncation of the polypeptides of SEQ ED NO: 740-1478. Domains of 
interest may depend on the nature of the encoded polypeptide; e.g., domains in receptor- 
like polypeptides include ligand-binding, extracellular, transmembrane, or cytoplasmic 

20 domains, or combinations thereof; domains in immunoglobulin-like proteins include the 
variable immunoglobulin-like domains; domains in enzyme-like polypeptides include 
catalytic and substrate binding domains; and domains in ligand polypeptides include 
receptor-binding domains. 

The polynucleotides of the invention include naturally occurring or wholly or 

25 partially synthetic DNA, e.g., cDNA and genomic DNA, and RNA, e.g., mRNA. The 
polynucleotides may include all of the coding region of the cDNA or may represent a 
portion of the coding region of the cDNA. 

The present invention also provides genes corresponding to the cDNA sequences 
disclosed herein. The corresponding genes can be isolated in accordance with known 

3 0 methods using the sequence information disclosed herein. Such methods include the 

preparation of probes or primers from the disclosed sequence information for identification 
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and/or amplification of genes in appropriate genomic libraries or other sources of genomic 
materials. Further 5' and 3 1 sequence can be obtained using methods known in the art. For 
example, fall length cDNA or genomic DNA that corresponds to any of the polynucleotides 
of SEQ ID NO: 1 -739 can be obtained by screening appropriate cDNA or genomic DNA 
5 libraries under suitable hybridization conditions using any of the polynucleotides of SEQ ID 
NO: 1 -739 or a portion thereof as a probe. Alternatively, the polynucleotides of SEQ ID 
NO: 1 -739 may be used as the basis for suitable primer(s) that allow identification and/or 
amplification of genes in appropriate genomic DNA or cDN A libraries. 

The nucleic acid sequences of the invention can be assembled from ESTs and 

1 0 sequences (including cDNA and genomic sequences) obtained from one or more public 

databases, such as dbEST, gbpri, and UniGene. The EST sequences can provide identifying 
sequence information, representative fragment or segment information, or novel segment 
information for the full-length gene. 

The polynucleotides of the invention also provide polynucleotides including 

15 nucleotide sequences that are substantially equivalent to the polynucleotides recited 

above. Polynucleotides according to the invention can have, e.g., at least about 65%, at 
least about 70%, at least about 75%, at least about 80%, more typically at least about 
90%, and even more typically at least about 95%, sequence identity to a polynucleotide 
recited above. 

20 Included within the scope of the nucleic acid sequences of the invention are 

nucleic acid sequence fragments that hybridize under stringent conditions to any of the 
nucleotide sequences of SEQ ID NO: 1-739, or complements thereof, which fragment is 
greater than about 5 nucleotides, preferably 7 nucleotides, more preferably greater than 9 
nucleotides and most preferably greater than 17 nucleotides. Fragments of, e.g. 15, 17, or 

25 20 nucleotides or more that are selective for (i.e. specifically hybridize to any one of the 
polynucleotides of the invention) are contemplated. Probes capable of specifically 
hybridizing to a polynucleotide can differentiate polynucleotide sequences of the 
invention from other polynucleotide sequences in the same family of genes or can 
differentiate human genes from genes of other species, and are preferably based on 

30 unique nucleotide sequences. 
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The sequences falling within the scope of the present invention are not limited to 
these specific sequences, but also include allelic and species variations thereof. Allelic and 
species variations can be routinely determined by comparing the sequence provided SEQ ID 
NO: 1 -739, a representative fragment thereof, or a nucleotide sequence at least 90% 
5 identical, preferably 95% identical, to SEQ ID NO: 1 -739 with a sequence from another 
isolate of the same species. Furthermore, to accommodate codon variability, the invention 
includes nucleic acid molecules coding for the same amino acid sequences as do the specific 
ORFs disclosed herein. In other words, in the coding region of an ORF, substitution of one 
codon for another codon that encodes the same amino acid is expressly contemplated. 

1 0 The nearest neighbor or homology result for the nucleic acids of the present 

invention, including SEQ ID NO: 1 -739, can be obtained by searching a database using an 
algorithm or a program. Preferably, a BLAST which stands for Basic Local Alignment 
Search Tool is used to search for local sequence alignments (Altshul, S.F. J Mol. Evol. 36 
290-300 (1993) and Altschul S.F. et al. J. Mol. Biol. 21:403-410 (1990)). Alternatively a 

1 5 F ASTA version 3 search against Genpept, using Fastxy algorithm. 

Species homologs (or orthologs) of the disclosed polynucleotides and proteins are 
also provided by the present invention. Species homologs may be isolated and identified 
by making suitable probes or primers from the sequences provided herein and screening a 
suitable nucleic acid source from the desired species. 

20 The invention also encompasses allelic variants of the disclosed polynucleotides 

or proteins; that is, naturally-occurring alternative forms of the isolated polynucleotide 
which also encode proteins which are identical, homologous or related to that encoded by 
the polynucleotides. 

The nucleic acid sequences of the invention are further directed to sequences 

25 which encode variants of the described nucleic acids. These amino acid sequence 
variants may be prepared by methods known in the art by introducing appropriate 
nucleotide changes into a native or variant polynucleotide. There are two variables in the 
construction of amino acid sequence variants: the location of the mutation and the nature 
of the mutation. Nucleic acids encoding the amino acid sequence variants are preferably 

30 constructed by mutating the polynucleotide to encode an amino acid sequence that does 
not occur in nature. These nucleic acid alterations can be made at sites that differ in the 
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nucleic acids from different species (variable positions) or in highly conserved regions 
(constant regions). Sites at such locations will typically be modified in series, e.g., by 
substituting first with conservative choices (e.g., hydrophobic amino acid to a different 
hydrophobic amino acid) and then with more distant choices {e.g., hydrophobic amino 

5 acid to a charged amino acid), and then deletions or insertions may be made at the target 
site. Amino acid sequence deletions generally range from about 1 to 30 residues, 
preferably about 1 to 10 residues, and are typically contiguous. Amino acid insertions 
include amino- and/or carboxyl-terminal fusions ranging in length from one to one 
hundred or more residues, as well as intrasequence insertions of single or multiple amino 

10 acid residues. Intrasequence insertions may range generally from about 1 to 10 amino 
residues, preferably from 1 to 5 residues. Examples of terminal insertions include the 
heterologous signal sequences necessary for secretion or for intracellular targeting in 
different host cells and sequences such as FLAG or poly-histidine sequences useful for 
purifying the expressed protein. 

15 In a preferred method, polynucleotides encoding the novel amino acid sequences 

are changed via site-directed mutagenesis. This method uses oligonucleotide sequences 
to alter a polynucleotide to encode the desired amino acid variant, as well as sufficient 
adjacent nucleotides on both sides of the changed amino acid to form a stable duplex on 
either side of the site of being changed. In general, the techniques of site-directed 

20 mutagenesis are well known to those of skill in the art and this technique is exemplified 
by publications such as, Edelman et al., DNA 2:183 (1983). A versatile and efficient 
method for producing site-specific changes in a polynucleotide sequence was published 
by Zoller and Smith, Nucleic Acids Res. 10:6487-6500 (1982). PCR may also be used to 
create amino acid sequence variants of the novel nucleic acids. When small amounts of 

25 template DNA are used as starting material, primer(s) that differs slightly in sequence 
from the corresponding region in the template DNA can generate the desired amino acid 
variant. PCR amplification results in a population of product DNA fragments that differ 
from the polynucleotide template encoding the polypeptide at the position specified by 
the primer. The product DNA fragments replace the corresponding region in the plasmid 

30 and this gives a polynucleotide encoding the desired amino acid variant. 
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A further technique for generating amino acid variants is the cassette mutagenesis 
technique described in Wells et ah, Gene 34:3 1 5 ( 1 985); and other mutagenesis 
techniques well known in the art, such as, for example, the techniques in Sambrook et al., 
supra, and Current Protocols in Molecular Biology, Ausubel et al. Due to the inherent 

5 degeneracy of the genetic code, other DNA sequences which encode substantially the 
same or a functionally equivalent amino acid sequence may be used in the practice of the 
invention for the cloning and expression of these novel nucleic acids. Such DNA 
sequences include those which are capable of hybridizing to the appropriate novel nucleic 
acid sequence under stringent conditions. 

1 0 Polynucleotides encoding preferred polypeptide truncations of the invention can 

be used to generate polynucleotides encoding chimeric or fusion proteins comprising one 
or more domains of the invention and heterologous protein sequences. 

The polynucleotides of the invention additionally include the complement of any 
of the polynucleotides recited above. The polynucleotide can be DNA (genomic, cDNA, 

1 5 amplified, or synthetic) or RN A. Methods and algorithms for obtaining such 

polynucleotides are well known to those of skill in the art and can include, for example, 
methods for determining hybridization conditions that can routinely isolate 
polynucleotides of the desired sequence identities. 

In accordance with the invention, polynucleotide sequences comprising the 

20 mature protein coding sequences corresponding to any one of SEQ ID NO: 1-739, or 

functional equivalents thereof, may be used to generate recombinant DNA molecules that 
direct the expression of that nucleic acid, or a functional equivalent thereof, in 
appropriate host cells. Also included are the cDNA inserts of any of the clones identified 
herein. 

25 A polynucleotide according to the invention can be joined to any of a variety of 

other nucleotide sequences by well-established recombinant DNA techniques (see 
Sambrook J et al. (1989) Molecular Cloning: A Laboratory Manual, Cold Spring Harbor 
Laboratory, NY). Useful nucleotide sequences for joining to polynucleotides include an 
assortment of vectors, e.g., plasmids, cosmids, lambda phage derivatives, phagemids, and 

30 the like, that are well known in the art. Accordingly, the invention also provides a vector 
including a polynucleotide of the invention and a host cell containing the polynucleotide. 
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In general, the vector contains an origin of replication functional in at least one organism, 
convenient restriction endonuclease sites, and a selectable marker for the host cell. 
Vectors according to the invention include expression vectors, replication vectors, probe 
generation vectors, and sequencing vectors. A host cell according to the invention can be 

5 a prokaryotic or eukaryotic cell and can be a unicellular organism or part of a 
multicellular organism. 

The present invention further provides recombinant constructs comprising a 
nucleic acid having any of the nucleotide sequences of SEQ ID NO: 1-739 or a fragment 
thereof or any other polynucleotides of the invention. In one embodiment, the 

10 recombinant constructs of the present invention comprise a vector, such as a plasmid or 
viral vector, into which a nucleic acid having any of the nucleotide sequences of SEQ ID 
NO: 1-739 or a fragment thereof is inserted, in a forward or reverse orientation. In the 
case of a vector comprising one of the ORFs of the present invention, the vector may 
further comprise regulatory sequences, including for example, a promoter, operably 

1 5 linked to the ORF. Large numbers of suitable vectors and promoters are known to those 
of skill in the art and are commercially available for generating the recombinant 
constructs of the present invention. The following vectors are provided by way of 
example. Bacterial: pBs, phagescript, PsiX174, pBluescript SK, pBs KS, pNH8a, 
pNH16a, pNH18a, pNH46a (Stratagene); pTrc99A, pKK223-3, pKK233-3, pDR540, 

20 pRIT5 (Pharmacia). Eukaryotic: pWLneo, pSV2cat, pOG44, PXTI, pSG (Stratagene) 
pSVK3, pBPV, pMSG, pSVL (Pharmacia). 

The isolated polynucleotide of the invention may be operably linked to an 
expression control sequence such as the pMT2 or pED expression vectors disclosed in 
Kaufinan et aL, Nucleic Acids Res. 19, 4485-4490 (1991), in order to produce the protein 

25 recombinantly. Many suitable expression control sequences are known in the art. 

General methods of expressing recombinant proteins are also known and are exemplified 
in R. Kaufinan, Methods in Enzymology 185, 537-566 (1990). As defined herein 
"operably linked" means that the isolated polynucleotide of the invention and an 
expression control sequence are situated within a vector or cell in such a way that the 

30 protein is expressed by a host cell which has been transformed (transfected) with the 
ligated polynucleotide/expression control sequence. 
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Promoter regions can be selected from any desired gene using CAT 
(chloramphenicol transferase) vectors or other vectors with selectable markers. Two 
appropriate vectors are pKK232-8 and pCM7. Particular named bacterial promoters 
include lad, lacZ, T3, T7, gpt, lambda PR, and trc. Eukaryotic promoters include CMV 
5 immediate early, HSV thymidine kinase, early and late SV40, LTRs from retrovirus, and 
mouse metallothionein-I. Selection of the appropriate vector and promoter is well within 
the level of ordinary skill in the art. Generally, recombinant expression vectors will 
include origins of replication and selectable markers permitting transformation of the host 
cell, e.g., the ampicillin resistance gene of E. coli and S. cerevisiae TRP1 gene, and a 

10 promoter derived from a highly-expressed gene to direct transcription of a downstream 
structural sequence. Such promoters can be derived from operons encoding glycolytic 
enzymes such as 3-phosphoglycerate kinase (PGK), a-factor, acid phosphatase, or heat 
shock proteins, among others. The heterologous structural sequence is assembled in 
appropriate phase with translation initiation and termination sequences, and preferably, a 

15 leader sequence capable of directing secretion of translated protein into the periplasmic 
space or extracellular medium. Optionally, the heterologous sequence can encode a 
fusion protein including an amino terminal identification peptide imparting desired 
characteristics, e.g., stabilization or simplified purification of expressed recombinant 
product. Useful expression vectors for bacterial use are constructed by inserting a 

20 structural DNA sequence encoding a desired protein together with suitable translation 
initiation and termination signals in operable reading phase with a functional promoter. 
The vector will comprise one or more phenotypic selectable markers and an origin of 
replication to ensure maintenance of the vector and to, if desirable, provide amplification 
within the host. Suitable prokaryotic hosts for transformation include E, coli, Bacillus 

25 subtilis, Salmonella typhimurium and various species within the genera Pseudomonas, 
Streptomyces, and Staphylococcus, although others may also be employed as a matter of 
choice. 

As a representative but non-limiting example, useful expression vectors for 
bacterial use can comprise a selectable marker and bacterial origin of replication derived 
30 from commercially available plasmids comprising genetic elements of the well known 
cloning vector pBR322 (ATCC 37017). Such commercial vectors include, for example, 
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pKK223-3 (Pharmacia Fine Chemicals, Uppsala, Sweden) and GEM 1 (Promega 
Biotech, Madison, WI, USA). These pBR322 "backbone" sections are combined with an 
appropriate promoter and the structural sequence to be expressed. Following 
transformation of a suitable host strain and growth of the host strain to an appropriate cell 
5 density, the selected promoter is induced or derepressed by appropriate means (e.g., 
temperature shift or chemical induction) and cells are cultured for an additional period. 
Cells are typically harvested by centrifugation, disrupted by physical or chemical means, 
and the resulting crude extract retained for further purification. 

Polynucleotides of the invention can also be used to induce immune responses. 

10 For example, as described in Fan et al. f Nat Biotech. 17:870-872 (1999), incorporated 
herein by reference, nucleic acid sequences encoding a polypeptide may be used to 
generate antibodies against the encoded polypeptide following topical administration of 
naked plasmid DNA or following injection, and preferably intramuscular injection of the 
DNA. The nucleic acid sequences are preferably inserted in a recombinant expression 

1 5 vector and may be in the form of naked DNA. 

43 ANTISENSE 

Another aspect of the invention pertains to isolated antisense nucleic acid 
molecules that are hybridizable to or complementary to the nucleic acid molecule 

20 comprising the nucleotide sequence of SEQ ID NO: 1-739, or fragments, analogs or 

derivatives thereof. An "antisense" nucleic acid comprises a nucleotide sequence that is 
complementary to a "sense" nucleic acid encoding a protein, e.g., complementary to the 
coding strand of a double-stranded cDNA molecule or complementary to an raRNA 
sequence. In specific aspects, antisense nucleic acid molecules are provided that 

25 comprise a sequence complementary to at least about 10, 25, 50, 100, 250 or 500 
nucleotides or an entire coding strand, or to only a portion thereof. Nucleic acid 
molecules encoding fragments, homologs, derivatives and analogs of a protein of any of 
SEQ ID NO:740-1478 or antisense nucleic acids complementary to a nucleic acid 
sequence of SEQ ID NO: 1-739 are additionally provided. 

30 In one embodiment, an antisense nucleic acid molecule is antisense to a "coding 

region" of the coding strand of a nucleotide sequence of the invention. The term "coding 
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region' 1 refers to the region of the nucleotide sequence comprising codons which are 
translated into amino acid residues. In another embodiment, the antisense nucleic acid 
molecule is antisense to a "noncoding region" of the coding strand of a nucleotide 
sequence of the invention. The term "noncoding region" refers to 5 ! and 3' sequences 

5 which flank the coding region that are not translated into amino acids (i.e., also referred 
to as 5 r and 3' untranslated regions). 

Given the coding strand sequences encoding a nucleic acid disclosed herein (e.g., 
SEQ ID NO: 1-739 , antisense nucleic acids of the invention can be designed according to 
the rules of Watson and Crick or Hoogsteen base pairing. The antisense nucleic acid 

10 molecule can be complementary to the entire coding region of a mRNA, but more 
preferably is an oligonucleotide that is antisense to only a portion of the coding or 
noncoding region of a mRNA. For example, the antisense oligonucleotide can be 
complementary to the region surrounding the translation start site of a mRNA. An 
antisense oligonucleotide can be, for example, about 5, 10, 15, 20, 25, 30, 35, 40, 45 or 

15 50 nucleotides in length. An antisense nucleic acid of the invention can be constructed 
using chemical synthesis or enzymatic ligation reactions using procedures known in the 
art. For example, an antisense nucleic acid (e.g., an antisense oligonucleotide) can be 
chemically synthesized using naturally occurring nucleotides or variously modified 
nucleotides designed to increase the biological stability of the molecules or to increase 

20 the physical stability of the duplex formed between the antisense and sense nucleic acids, 
e.g., phosphorothioate derivatives and acridine substituted nucleotides can be used. 

Examples of modified nucleotides that can be used to generate the antisense 
nucleic acid include: 5-fluorouracil, 5-bromouracil, 5-chlorouraciI, 5-iodouracil, 
hypoxanthine, xanthine, 4-acetylcytosine, 5-(carboxyhydroxylmethyI) uracil, 

25 5-carboxymethylaminomethyl-2-thiouridine, 5-carboxymethylaminomethyluracil, 
dihydrouracil, beta-D-galactosylqueosine, inosine, N6-isopentenyladenine, 

1- methylguanine, 1-methylinosine, 2,2-dimethylguanine, 2-methyladenine, 

2- methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 7-methylguanine, 
5-methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, 

30 beta-D-mannosylqueosine, S'-methoxycarboxymethyluracil, 5-methoxyuracil, 
2-methylthio-N6-isopentenyIadenine, uracil-5-oxyacetic acid (v), wybutoxosine, 
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pseudouracil, queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracii, 4-thiouracil, 
5-methyluracil, uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 
5-methyl-2-thiouracil, 3-(3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 
2,6-diaminopurine. Alternatively, the antisense nucleic acid can be produced biologically 
5 using an expression vector into which a nucleic acid has been subcloned in an antisense 
orientation {i.e., RNA transcribed from the inserted nucleic acid will be of an antisense 
orientation to a target nucleic acid of interest, described further in the following 
subsection). 

The antisense nucleic acid molecules of the invention are typically administered 

10 to a subject or generated in situ such that they hybridize with or bind to cellular mRNA 
and/or genomic DNA encoding a protein according to the invention to thereby inhibit 
expression of the protein, e.g., by inhibiting transcription and/or translation. The 
hybridization can be by conventional nucleotide complementarity to form a stable duplex, 
or, for example, in the case of an antisense nucleic acid molecule that binds to DNA 

1 5 duplexes, through specific interactions in the major groove of the double helix. An 

example of a route of administration of antisense nucleic acid molecules of the invention 
includes direct injection at a tissue site. Alternatively, antisense nucleic acid molecules 
can be modified to target selected cells and then administered systemically. For example, 
for systemic administration, antisense molecules can be modified such that they 

20 specifically bind to receptors or antigens expressed on a selected cell surface, e.g. , by 
linking the antisense nucleic acid molecules to peptides or antibodies that bind to cell 
surface receptors or antigens. The antisense nucleic acid molecules can also be delivered 
to cells using the vectors described herein. To achieve sufficient intracellular 
concentrations of antisense molecules, vector constructs in which the antisense nucleic 

25 ' acid molecule is placed under the control of a strong pol II or pol III promoter are 
preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention is 
an a-anomeric nucleic acid molecule. An a-anomeric nucleic acid molecule forms 
specific double-stranded hybrids with complementary RNA in which, contrary to the usual 
30 p-units, the strands run parallel to each other (Gaultier et al (1 987) Nucleic Acids Res 15: 
6625-6641). The antisense nucleic acid molecule can also comprise a 
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2 -o-methylribonucleotide (Inoue et aL (1987) Nucleic Acids Res 15: 6131-6148) or a 
chimeric RNA -DNA analogue (Inoue et al. (1987) FEES Lett 215: 327-330). 

4.4 RIBOZYMES AND PNA MOIETIES 

5 In still another embodiment, an antisense nucleic acid of the invention* is a 

ribozyme. Ribozymes are catalytic RNA molecules with ribonuclease activity that are 
capable of cleaving a single-stranded nucleic acid, such as a mRNA, to which they have a 
complementary region. Thus, ribozymes (e.g., hammerhead ribozymes (described in 
Haselhoffand Gerlach (1988) Nature 334:585-591)) can be used to catalytically cleave a 

1 0 mRNA transcripts to thereby inhibit translation of a mRNA. A ribozyme having 

specificity for a nucleic acid of the invention can be designed based upon the nucleotide 
sequence of a DNA disclosed herein {i.e., SEQ ID NO: 1-739). For example, a derivative 
of a Tetrahymena L-19 IVS RNA can be constructed in which the nucleotide sequence of 
the active site is complementary to the nucleotide sequence to be cleaved in a 

15 SECX-encoding mRNA. See, e.g., Cech etal U.S. Pat. No. 4,987,071; and Cech et al 
U.S. Pat. No. 5,1 16,742. Alternatively, SECX mRNA can be used to select a catalytic 
RNA having a specific ribonuclease activity from a pool of RNA molecules. See, e.g. , 
Bartel et aL, (1993) Science 261:1411-1418. 

Alternatively, gene expression can be inhibited by targeting nucleotide sequences 

20 complementary to the regulatory region (e.g. , promoter and/or enhancers) to form triple 
helical structures that prevent transcription of the gene in target cells. See generally, 
Helene. (1991) Anticancer Drug Des. 6: 569-84; Helene. etal. (1992) Ann. NY. Acad 
Sci. 660:27-36; and Maher (1992) Bioassays 14: 807-15. 

In various embodiments, the nucleic acids of the invention can be modified at the 

25 base moiety, sugar moiety or phosphate backbone to improve, e.g., the stability, 

hybridization, or solubility of the molecule. For example, the deoxyribose phosphate 
backbone of the nucleic acids can be modified to generate peptide nucleic acids (see 
Hyrup et al (1996) Bioorg Med Chem 4: 5-23). As used herein, the terms "peptide 
nucleic acids" or "PNAs" refer to nucleic acid mimics, e.g., DNA mimics, in which the 

30 deoxyribose phosphate backbone is replaced by a pseudopeptide backbone and only the 
four natural nucleobases are retained. The neutral backbone of PNAs has been shown to 
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allow for specific hybridization to DNA and RNA under conditions of low ionic strength. 
The synthesis of PNA oligomers can be performed using standard solid phase peptide 
synthesis protocols as described in Hyrup et al (1996) above; Perry-O'Keefe et al (1996) 
PNAS 93: 14670-675. 

5 PNAs of the invention can be used in therapeutic and diagnostic applications. For 

example, PNAs can be used as antisense or antigene agents for sequence-specific 
modulation of gene expression by, e.g., inducing transcription or translation arrest or 
inhibiting replication. PNAs of the invention can also be used, e.g., in the analysis of 
single base pair mutations in a gene by, e.g., PNA directed PCR clamping; as artificial 

1 0 restriction enzymes when used in combination with other enzymes, e.g. , S 1 nucleases 
(Hyrup B. (1996) above); or as probes or primers for DNA sequence and hybridization 
(Hyrup et al (1996), above; Perry-OKeefe (1996), above). 

In another embodiment, PNAs of the invention can be modified, e.g., to enhance 
their stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by 

15 the formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of 
drug delivery known in the art. For example, PNA-DNA chimeras can be generated that 
may combine the advantageous properties of PNA and DNA. Such chimeras allow DNA 
recognition enzymes, e.g., RNase H and DNA polymerases, to interact with the DNA 
portion while the PNA portion would provide high binding affinity and specificity. 

20 PNA-DNA chimeras can be linked using linkers of appropriate lengths selected in terms 
* of base stacking, number of bonds between the nucleobases, and orientation (Hyrup 
(1996) above). The synthesis of PNA-DNA chimeras can be performed as described in 
Hyrup (1996) above and Finn et al (1996) Nucl Acids Res 24: 3357-63. For example, a 
DNA chain can be synthesized on a solid support using standard phosphoramidite 

25 coupling chemistry, and modified nucleoside analogs, e.g. , 

5 , -(4-methoxytrityl)amino-5 f -deoxy-thymidine phosphoramidite, can be used between the 
PNA and the 5' end of DNA (Mag etal (1989) Nucl Acid Res 17: 5973-88). PNA 
monomers are then coupled in a stepwise manner to produce a chimeric molecule with a 
5* PNA segment and a 3' DNA segment (Finn et al (1996) above). Alternatively, 

30 chimeric molecules can be synthesized with a 5 f DNA segment and a 3* PNA segment. 
See, Petersen et al (1975) Bioorg Med Chem Lett 5: 1119-11124. 
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In other embodiments, the oligonucleotide may include other appended groups 
such as peptides (e.g., for targeting host cell receptors in vivo), or agents facilitating 
transport across the cell membrane (see, e.g., Letsinger et ah, 1989, Proa Natl Acad ScL 
U.S.A. 86:6553-6556; Lemaitre et al, 1987, Proc. Natl Acad ScL 84:648-652; PCT 
5 Publication No. W088/098 1 0) or the blood-brain barrier (see, e.g. , PCT Publication No. 
W089/10134). In addition, oligonucleotides can be modified with hybridization triggered 
cleavage agents (See, e.g., Krol et al, 1988, BioTechniques 6:958-976) or intercalating 
agents. (See, e.g., Zon, 1988, Pharm. Res. 5: 539-549). To this end, theoligonucleotide 
may be conjugated to another molecule, e.g., a peptide, a hybridization triggered 
10 cross-linking agent, a transport agent, a hybridization-triggered cleavage agent, etc. 

4.5 HOSTS 

The present invention further provides host cells genetically engineered to contain 
the polynucleotides of the invention. For example, such host cells may contain nucleic 

1 5 acids of the invention introduced into the host cell using known transformation, 

transfection or infection methods. The present invention still further provides host cells 
genetically engineered to express the polynucleotides of the invention, wherein such 
polynucleotides are in operative association with a regulatory sequence heterologous to 
the host cell which drives expression of the polynucleotides in the cell. 

20 Knowledge of nucleic acid sequences allows for modification of cells to permit, 

or increase, expression of endogenous polypeptide. Cells can be modified (e.g., by 
homologous recombination) to provide increased polypeptide expression by replacing, in 
whole or in part, the naturally occurring promoter with all or part of a heterologous 
promoter so that the cells express the polypeptide at higher levels. The heterologous 

25 promoter is inserted in such a manner that it is operatively linked to the encoding 
sequences. See, for example, PCT International Publication No. WO94/12650, PCT 
International Publication No. WO92/20808, and PCT International Publication No. 
W09 1/09955. It is also contemplated that, in addition to heterologous promoter DNA, 
amplifiable marker DNA (e.g., ada, dhfr, and the multifunctional CAD gene which 

30 encodes carbamyl phosphate synthase, aspartate transcarbamylase, and dihydroorotase) 
and/or intron DNA may be inserted along with the heterologous promoter DNA. If 
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linked to the coding sequence, amplification of the marker DNA by standard selection 
methods results in co-amplification of the desired protein coding sequences in the cells. 

The host cell can be a higher eukaryotic host cell, such as a mammalian cell, a 
lower eukaryotic host cell, such as a yeast cell, or the host cell can be a prokaryotic cell, 

5 such as a bacterial cell. Introduction of the recombinant construct into the host cell can 
be effected by calcium phosphate transection, DEAE, dextran mediated transfection, or 
electroporation (Davis, L. et al., Basic Methods in Molecular Biology (1986)). The host 
cells containing one of the polynucleotides of the invention, can be used in conventional 
manners to produce the gene product encoded by the isolated fragment (in the case of an 

10 ORF) or can be used to produce a heterologous protein under the control of the EMF. 

Any host/vector system can be used to express one or more of the ORFs of the 
present invention. These include, but are not limited to, eukaryotic hosts such as HeLa 
cells, Cv-1 cell, COS cells, 293 cells, and Sf9 cells, as well as prokaryotic host such as £ 
coli and B. subtilis. The most preferred ceils are those which do not normally express the 

1 5 particular polypeptide or protein or which expresses the polypeptide or protein at low 
natural level. Mature proteins can be expressed in mammalian cells, yeast, bacteria, or 
other cells under the control of appropriate promoters. Cell-free translation systems can 
also be employed to produce such proteins using RNAs derived from the DNA constructs 
of the present invention. Appropriate cloning and expression vectors for use with 

20 prokaryotic and eukaryotic hosts are described by Sambrook, et al., in Molecular 

Cloning: A Laboratory Manual, Second Edition, Cold Spring Harbor, New York (1989), 
the disclosure of which is hereby incorporated by reference. 

Various mammalian cell culture systems can also be employed to express 
recombinant protein. Examples of mammalian expression systems include the COS-7 

25 lines of monkey kidney fibroblasts, described by Gluzman, Cell 23:175 (1981). Other 
cell lines capable of expressing a compatible vector are, for example, the CI 27, monkey 
COS cells, Chinese Hamster Ovary (CHO) cells, human kidney 293 cells, human 
epidermal A431 cells, human Colo205 cells, 3T3 cells, CV-1 cells, other transformed 
primate cell lines, normal diploid cells, cell strains derived from in vitro culture of 

30 primary tissue, primary explants, HeLa cells, mouse L cells, BHK, HL-60, U937, HaK or 
Jurkat cells. Mammalian expression vectors will comprise an origin of replication, a 



30 



WO 01/53455 



PCT/US00/35017 



suitable promoter and also any necessary ribosome binding sites, polyadenylation site, 
splice donor and acceptor sites, transcriptional termination sequences, and 5' flanking 
nontranscribed sequences. DNA sequences derived from the SV40 viral genome, for 
example, SV40 origin, early promoter, enhancer, splice, and polyadenylation sites may be 

5 used to provide the required nontranscribed genetic elements. Recombinant polypeptides 
and proteins produced in bacterial culture are usually isolated by initial extraction from 
cell pellets, followed by one or more salting-out, aqueous ion exchange or size exclusion 
chromatography steps. Protein refolding steps can be used, as necessary in completing 
configuration of the mature protein. Finally, high performance liquid chromatography 

10 (HPLC) can be employed for final purification steps. Microbial cells employed in 

expression of proteins can be disrupted by any convenient method, including freeze-thaw 
cycling, sonication, mechanical disruption, or use of cell lysing agents. 

Alternatively, it may be possible to produce the protein in lower eukaryotes such 
as yeast or insects or in prokaryotes such as bacteria. Potentially suitable yeast strains 

15 include Saccharomyces cerevisiae, Schizosaccharomyces pombe, Kluyveromyces strains, 
Candida, or any yeast strain capable of expressing heterologous proteins. Potentially 
suitable bacterial strains include Escherichia coli, Bacillus subtilis, Salmonella 
typhimurium, or any bacterial strain capable of expressing heterologous proteins. If the 
protein is made in yeast or bacteria, it may be necessary to modify the protein produced 

20 therein, for example by phosphorylation or glycosylation of the appropriate sites, in order 
to obtain the functional protein. Such covalent attachments may be accomplished using 
known chemical or enzymatic methods. 

In another embodiment of the present invention, cells and tissues may be 
engineered to express an endogenous gene comprising the polynucleotides of the 

25 invention under the control of inducible regulatory elements, in which case the regulatory 
sequences of the endogenous gene may be replaced by homologous recombination. As 
described herein, gene targeting can be used to replace a gene's existing regulatory region 
with a regulatory sequence isolated from a different gene or a novel regulatory sequence 
synthesized by genetic engineering methods. Such regulatory sequences may be 

30 comprised of promoters, enhancers, scaffold-attachment regions, negative regulatory 
elements, transcriptional initiation sites, regulatory protein binding sites or combinations 
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of said sequences. Alternatively, sequences which affect the structure or stability of the 
RNA or protein produced may be replaced, removed, added, or otherwise modified by 
targeting. These sequence include polyadenylation signals, mRNA stability elements, 
splice sites, leader sequences for enhancing or modifying transport or secretion properties 

5 of the protein, or other sequences which alter or improve the function or stability of 
protein or RNA molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing 
the gene under the control of the new regulatory sequence, e.g., inserting a new promoter 
or enhancer or both upstream of a gene. Alternatively, the targeting event may be a 

10 simple deletion of a regulatory element, such as the deletion of a tissue-specific negative 
regulatory element. Alternatively, the targeting event may replace an existing element; 
for example, a tissue-specific enhancer can be replaced by an enhancer that has broader 
or different cell-type specificity than the naturally occurring elements. Here, the 
naturally occurring sequences are deleted and new sequences are added. In all cases, the 

1 5 identification of the targeting event may be facilitated by the use of one or more 

selectable marker genes that are contiguous with the targeting DNA, allowing for the 
selection of cells in which the exogenous DNA has integrated into the host cell genome. 
The identification of the targeting event may also be facilitated by the use of one or more 
marker genes exhibiting the property of negative selection, such that the negatively 

20 selectable marker is linked to the exogenous DNA, but configured such that the 
negatively selectable marker flanks the targeting sequence, and such that a correct 
homologous recombination event with sequences in the host cell genome does not result 
in the stable integration of the negatively selectable marker. Markers useful for this 
purpose include the Herpes Simplex Virus thymidine kinase (TK) gene or the bacterial 

25 xanthine-guanine phosphoribosyl-transferase (gpt) gene. 

The gene targeting or gene activation techniques which can be used in accordance 
with this aspect of the invention are more particularly described in U.S. Patent No. 
5,272,071 to Chappel; U.S. Patent No. 5,578,461 to Sherwin et al.; International 
Application No. PCT/US92/09627 (WO93/09222) by Selden et al.; and International 

30 Application No. PCT/US90/06436 (WO91/06667) by Skoultchi et al., each of which is 
incorporated by reference herein in its entirety. 
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4.6 POLYPEPTIDES OF THE INVENTION 

The isolated polypeptides of the invention include, but are not limited to, a 
polypeptide comprising: the amino acid sequences set forth as any one of SEQ ID 
5 NO:740-1478 or an amino acid sequence encoded by any one of the nucleotide sequences 
SEQ ID NO: 1-739 or the corresponding full length or mature protein. Polypeptides of the 
invention also include polypeptides preferably with biological or immunological activity 
that are encoded by: (a) a polynucleotide having any one of the nucleotide sequences set 
forth in SEQ ID NO: 1-739 or (b) polynucleotides encoding any one of the amino acid 

1 0 sequences set forth as SEQ ID NO:740-1478 or (c) polynucleotides that hybridize to the 
complement of the polynucleotides of either (a) or (b) under stringent hybridization 
conditions. The invention also provides biologically active or immunologically active 
variants of any of the amino acid sequences set forth as SEQ ID NO:740-1478 or the 
corresponding full length or mature protein; and "substantial equivalents" thereof (e.g., 

1 5 with at least about 65%, at least about 70%, at least about 75%, at least about 80%, at 
least about 85%, at least about 90%, typically at least about 95%, more typically at least 
about 98%, or most typically at least about 99% amino acid identity) that retain 
biological activity. Polypeptides encoded by allelic variants may have a similar, 
increased, or decreased activity compared to polypeptides comprising SEQ ID NO:740- 

20 1478. 

Fragments of the proteins of the present invention which are capable of exhibiting 
biological activity are also encompassed by the present invention. Fragments of the 
protein may be in linear form or they may be cyclized using known methods, for 
example, as described in H. U. Saragovi, et al., Bio/Technology 10, 773-778 (1992) and 
25 in R. S. McDowell, et al., J. Amer. Chem. Soc. 1 14, 9245-9253 (1992), both of which are 
incorporated herein by reference. Such fragments may be fused to carrier molecules such 
as immunoglobulins for many purposes, including increasing the valency of protein 
binding sites. 

The present invention also provides both full-length and mature forms (for 
30 example, without a signal sequence or precursor sequence) of the disclosed proteins. The 
protein coding sequence is identified in the sequence listing by translation of the 
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disclosed nucleotide sequences. The mature form of such protein may be obtained by 
expression of a full-length polynucleotide in a suitable mammalian cell or other host cell. 
The sequence of the mature form of the protein is also determinable from the amino acid 
sequence of the full-length form. Where proteins of the present invention are membrane 

5 bound, soluble forms of the proteins are also provided. In such forms, part or all of the 
regions causing the proteins to be membrane bound are deleted so that the proteins are 
fully secreted from the cell in which they are expressed. 

Protein compositions of the present invention may further comprise an acceptable 
carrier, such as a hydrophilic, e.g., pharmaceutical^ acceptable, carrier. 

10 The present invention further provides isolated polypeptides encoded by the 

nucleic acid fragments of the present invention or by degenerate variants of the nucleic 
acid fragments of the present invention. By "degenerate variant" is intended nucleotide 
fragments which differ from a nucleic acid fragment of the present invention (e.g., an 
ORF) by nucleotide sequence but, due to the degeneracy of the genetic code, encode an 

15 identical polypeptide sequence. Preferred nucleic acid fragments of the present invention 
are the ORFs that encode proteins. 

A variety of methodologies known in the art can be utilized to obtain any one of 
the isolated polypeptides or proteins of the present invention. At the simplest level, the 
amino acid sequence can be synthesized using commercially available peptide 

20 synthesizers. The synthetically-constructed protein sequences, by virtue of sharing 
primary, secondary or tertiary structural and/or conformational characteristics with 
proteins may possess biological properties in common therewith, including protein 
activity. This technique is particularly useful in producing small peptides and fragments 
of larger polypeptides. Fragments are useful, for example, in generating antibodies 

25 against the native polypeptide. Thus, they may be employed as biologically active or 
immunological substitutes for natural, purified proteins in screening of therapeutic 
compounds and in immunological processes for the development of antibodies. 

The polypeptides and proteins of the present invention can alternatively be 
purified from cells which have been altered to express the desired polypeptide or protein. 

30 As used herein, a cell is said to be altered to express a desired polypeptide or protein 

when the cell, through genetic manipulation, is made to produce a polypeptide or protein 
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which it normally does not produce or which the cell normally produces at a lower level. 
One skilled in the art can readily adapt procedures for introducing and expressing* either 
recombinant or synthetic sequences into eukaryotic or prokaryotic cells in order to 
generate a cell which produces one of the polypeptides or proteins of the present 
5 invention. 

The invention also relates to methods for producing a polypeptide comprising 
growing a culture of host cells of the invention in a suitable culture medium, and 
purifying the protein from the cells or the culture in which the cells are grown. For 
example, the methods of the invention include a process for producing a polypeptide in 

1 0 which a host cell containing a suitable expression vector that includes a polynucleotide of 
the invention is cultured under conditions that allow expression of the encoded 
polypeptide. The polypeptide can be recovered from the culture, conveniently from the 
culture medium, or from a lysate prepared from the host cells and further purified. 
Preferred embodiments include those in which the protein produced by such process is a 

1 5 full length or mature form of the protein. 

In an alternative method, the polypeptide or protein is purified from bacterial 
cells which naturally produce the polypeptide or protein. One skilled in the art can 
readily follow known methods for isolating polypeptides and proteins in order to obtain 
one of the isolated polypeptides or proteins of the present invention. These include, but 

20 are not limited to, immunochromatography, HPLC, size-exclusion chromatography, 

ion-exchange chromatography, and immuno-affinity chromatography. See, e.g., Scopes, 
Protein Purification: Principles and Practice, Springer-Verlag (1994); Sambrook, et al., 
in Molecular Cloning: A Laboratory Manual; Ausubel et al., Current Protocols in 
Molecular Biology. Polypeptide fragments that retain biological/immunological activity 

25 include fragments comprising greater than about 100 amino acids, or greater than about 
200 amino acids, and fragments that encode specific protein domains. 

The purified polypeptides can be used in in vitro binding assays which are well 
known in the art to identify molecules which bind to the polypeptides. These molecules 
include but are not limited to, for e.g., small molecules, molecules from combinatorial 

30 libraries, antibodies or other proteins. The molecules identified in the binding assay are 
then tested for antagonist or agonist activity in in vivo tissue culture or animal models 
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that are well known in the art. In brief, the molecules are titrated into a plurality of cell 
cultures or animals and then tested for either cell/animal death or prolonged survival of 
the animal/cells. 

In addition, the peptides of the invention or molecules capable of binding to the 
5 peptides may be complexed with toxins, e.g., ricin or cholera, or with other compounds 
that are toxic to cells. The toxin-binding molecule complex is then targeted to a tumor or 
other cell by the specificity of the binding molecule for SEQ ID NO:740-1478. 

The protein of the invention may also be expressed as a product of transgenic 
animals, e.g., as a component of the milk of transgenic cows, goats, pigs, or sheep which 
10 are characterized by somatic or germ cells containing a nucleotide sequence encoding the 
protein. 

The proteins provided herein also include proteins characterized by amino acid 
sequences similar to those of purified proteins but into which modification are naturally 
provided or deliberately engineered. For example, modifications, in the peptide or DNA 

15 sequence, can be made by those skilled in the art using known techniques. Modifications 
of interest in the protein sequences may include the alteration, substitution, replacement, 
insertion or deletion of a selected amino acid residue in the coding sequence. For 
example, one or more of the cysteine residues may be deleted or replaced with another 
amino acid to alter the conformation of the molecule. Techniques for such alteration, 

20 substitution, replacement, insertion or deletion are well known to those skilled in the art 
(see, e.g., U.S. Pat. No. 4,518,584). Preferably, such alteration, substitution, replacement, 
insertion or deletion retains the desired activity of the protein. Regions of the protein that 
are important for the protein function can be determined by various methods known in 
the art including the alanine-scanning method which involved systematic substitution of 

25 single or strings of amino acids with alanine, followed by testing the resulting 

alanine-containing variant for biological activity. This type of analysis determines the 
importance of the substituted amino acid(s) in biological activity. Regions of the protein 
that are important for protein function may be determined by the eMATRIX program. 
Other fragments and derivatives of the sequences of proteins which would be 

30 expected to retain protein activity in whole or in part and are useful for screening or other 
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immunological methodologies may also be easily made by those skilled in the art given 
the disclosures herein. Such modifications are encompassed by the present invention. 

The protein may also be produced by operably linking the isolated polynucleotide 
of the invention to suitable control sequences in one or more insect expression vectors, 

5 and employing an insect expression system. Materials and methods for 

baculovirus/insect ceil expression systems are commercially available in kit form from, 
e.g., Invitrogen, San Diego, Calif., U.S.A. (the MaxBat™ kit), and such methods are well 
known in the art, as described in Summers and Smith, Texas Agricultural Experiment 
Station Bulletin No. 1555 (1987), incorporated herein by reference. As used herein, an 

10 insect cell capable of expressing a polynucleotide of the present invention is 
"transformed." 

The protein of the invention may be prepared by culturing transformed host cells 
under culture conditions suitable to express the recombinant protein. The resulting 
expressed protein may then be purified from such culture (i.e., from culture medium or 

15 cell extracts) using known purification processes, such as gel filtration and ion exchange 
chromatography. The purification of the protein may also include an affinity column 
containing agents which will bind to the protein; one or more column steps over such 
affinity resins as concanavalin A-agarose, heparin-toyopearl™ or Cibacrom blue 3GA 
Sepharose™; one or more steps involving hydrophobic interaction chromatography using 

20 such resins as phenyl ether, butyl ether, or propyl ether; or immunoaffinity 
chromatography. 

Alternatively, the protein of the invention may also be expressed in a form which 
will facilitate purification. For example, it may be expressed as a fusion protein, such as 
those of maltose binding protein (MBP), glutathione-S-transferase (GST) or thioredoxin 

25 (TRX), or as a His tag. Kits for expression and purification of such fusion proteins are 
commercially available from New England BioLab (Beverly, Mass.), Pharmacia 
(Piscataway, N.J.) and Invitrogen, respectively. The protein can also be tagged with an 
epitope and subsequently purified by using a specific antibody directed to such epitope. 
One such epitope ("FLAG®") is commercially available from Kodak (New Haven, 

30 Conn.). 
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Finally, one or more reverse-phase high performance liquid chromatography (RP- 
HPLC) steps employing hydrophobic RP-HPLC media, e.g., silica gel having pendant 
methyl or other aliphatic groups, can be employed to further purify the protein. Some or 
all of the foregoing purification steps, in various combinations, can also be employed to 
5 provide a substantially homogeneous isolated recombinant protein. The protein thus 
purified is substantially free of other mammalian proteins and is defined in accordance 
with the present invention as an "isolated protein." 

The polypeptides of the invention include analogs (variants). This embraces 
fragments, as well as peptides in which one or more amino acids has been deleted, 

10 inserted, or substituted. Also, analogs of the polypeptides of the invention embrace 

fusions of the polypeptides or modifications of the polypeptides of the invention, wherein 
the polypeptide or analog is fused to another moiety or moieties, e.g., targeting moiety or 
another therapeutic agent. Such analogs may exhibit improved properties such as activity 
and/or stability. Examples of moieties which may be fused to the polypeptide or an 

1 5 analog include, for example, targeting moieties which provide for the delivery of 

polypeptide to pancreatic cells, e.g., antibodies to pancreatic cells, antibodies to immune 
cells such as T-cells, monocytes, dendritic cells, granulocytes, etc., as well as receptor 
and ligands expressed on pancreatic or immune cells. Other moieties which may be 
fused to the polypeptide include therapeutic agents which are used for treatment, for 

20 example, immunosuppressive drugs such as cyclosporin, SK506, azathioprine, CD3 
antibodies and steroids. Also, polypeptides may be fused to immune modulators, and 
other cytokines such as alpha or beta interferon. 



4.6.1 DETERMINING POLYPEPTIDE AND POLYNUCLEOTIDE 
25 IDENTITY AND SIMILARITY 

Preferred identity and/or similarity are designed to give the largest match 
between the sequences tested. Methods to determine identity and similarity are codified 
in computer programs including, but are not limited to, the GCG program package, 
including GAP (Devereux, J., et al., Nucleic Acids Research 12(1):387 (1984); Genetics 
30 Computer Group, University of Wisconsin, Madison, WI), BLASTP, BLASTN, 

BLASTX, FASTA (Altschul, S.F. et al., J. Molec. Biol. 215:403-410 (1990), PSI-BLAST 
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(Altschul SJF. et al., Nucleic Acids Res. vol. 25, pp. 3389-3402, herein incorporated by 
reference), eMatrix software (Wu et al., J. Comp. Biol., Vol. 6, pp. 219-235 (1999), 
herein incorporated by reference), eMotif software (Nevill-Manning et al, ISMB-97, Vol. 
4, pp. 202-209, herein incorporated by reference), pFam software (Sonnhammer et al., 

5 Nucleic Acids Res., Vol. 26(1), pp. 320-322 (1998), herein incorporated by reference) 
and the Kyte-Doolittle hydrophobocity prediction algorithm (J. Mol Biol, 157, pp. 105-31 
(1982), incorporated herein by reference). The BLAST programs are publicly available 
from the National Center for Biotechnology Information (NCBI) and other sources 
(BLAST Manual, Altschul, S., et al. NCB NLM NIH Bethesda, MD 20894; Altschul, S., 

10 et al., J. Mol. Biol. 215:403-410 (1990). 

4.7 CHIMERIC AND FUSION PROTEINS 

The invention also provides chimeric or fusion proteins. As used herein, a 

"chimeric protein" or "fusion protein" comprises a polypeptide of the invention 
operatively linked to another polypeptide. Within a fusion protein the polypeptide 

15 according to the invention can correspond to all or a portion of a protein according to the 
invention. In one embodiment, a fusion protein comprises at least one biologically active 
portion of a protein according to the invention. In another embodiment, a fusion protein 
comprises at least two biologically active portions of a protein according to the 
invention. Within the fusion protein, the term "operatively linked" is intended to indicate 

20 that the polypeptide according to the invention and the other polypeptide are fused 
in-frame to each other. The polypeptide can be fused to the N-terminus or C-terminus. 

For example, in. one embodiment a fusion protein comprises a polypeptide 
according to the invention operably linked to the extracellular domain of a second 
protein. 

25 In another embodiment, the fusion protein is a GST-fusion protein in which the 

polypeptide sequences of the invention are fused to the C-terminus of the GST (i.e., 

glutathione S-transferase) sequences. 

In another embodiment, the fusion protein is an immunoglobulin fusion protein in 

which the polypeptide sequences according to the invention comprises one or more 
30 domains are fused to sequences derived from a member of the immunoglobulin protein 

family. The immunoglobulin fusion proteins of the invention can be incorporated into 
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pharmaceutical compositions and administered to a subject to inhibit an interaction 
between a ligand and a protein of the invention on the surface of a cell, to thereby 
suppress signal transduction in vivo. The immunoglobulin fusion proteins can be used to 
affect the bioavailability of a cognate ligand. Inhibition of the ligand/protein interaction 
5 may be useful therapeutically for both the treatment of proliferative and differentiative 
disorders, e,g. t cancer as well as modulating (e.g., promoting or inhibiting) cell survival. 
Moreover, the immunoglobulin fusion proteins of the invention can be used as 
immunogens to produce antibodies in a subject, to purify ligands, and in screening assays 
to identify molecules that inhibit the interaction of a polypeptide of the invention with a 
10 ligand. 

A chimeric or fusion protein of the invention can be produced by standard 
recombinant DNA techniques. For example, DNA fragments coding for the different 
polypeptide sequences are ligated together in-frame in accordance with conventional 
techniques, e.g., by employing blunt-ended or stagger-ended termini for ligation, 

1 5 restriction enzyme digestion to provide for appropriate termini, filling-in of cohesive ends 
as appropriate, alkaline phosphatase treatment to avoid undesirable joining, and 
enzymatic ligation. In another embodiment, the fusion gene can be synthesized by 
conventional techniques including automated DNA synthesizers. Alternatively, PCR 
amplification of gene fragments can be carried out using anchor primers that give rise to 

20 complementary overhangs between two consecutive gene fragments that can 

subsequently be annealed and reamplified to generate a chimeric gene sequence (see, for 
example, Ausubel et al. (eds.) Current Protocols in Molecular Biology, John 
Wiley & Sons, 1992). Moreover, many expression vectors are commercially available 
that already encode a fusion moiety (e.g., a GST polypeptide). A nucleic acid encoding 

25 a polypeptide of the invention can be cloned into such an expression vector such that the 
fusion moiety is linked in-frame to the protein of the invention. 

4.8 GENE THERAPY 

Mutations in the polynucleotides of the invention gene may result in loss of 
30 normal function of the encoded protein. The invention thus provides gene therapy to 
restore normal activity of the polypeptides of the invention; or to treat disease states 
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involving polypeptides of the invention. Delivery of a functional gene encoding 
polypeptides of the invention to appropriate cells is effected ex v/vo, in situ, or in vivo by 
use of vectors, and more particularly viral vectors (e.g., adenovirus, adeno-associated 
virus, or a retrovirus), or ex vivo by use of physical DNA transfer methods (e.g., 

5 liposomes or chemical treatments). See, for example, Anderson, Nature, supplement to 
vol. 392, no. 6679, pp.25-20 (1998). For additional reviews of gene therapy technology 
see Friedmann, Science, 244: 1275-1281 (1989); Verma, Scientific American: 68-84 
(1990); and Miller, Nature, 357: 455-460 (1992). Introduction of any one of the 
nucleotides of the present invention or a gene encoding the polypeptides of the present 

10 invention can also be accomplished with extrachromosomal substrates (transient 

expression) or artificial chromosomes (stable expression). Cells may also be cultured ex 
vivo in the presence of proteins of the present invention in order to proliferate or to 
produce a desired effect on or activity in such cells. Treated cells can then be introduced 
in vivo for therapeutic purposes. Alternatively, it is contemplated that in other human 

1 5 disease states, preventing the expression of or inhibiting the activity of polypeptides of 
the invention will be useful in treating the disease states. It is contemplated that antisense 
therapy or gene therapy could be applied to negatively regulate the expression of 
polypeptides of the invention. 

Other methods inhibiting expression of a protein include the introduction of 

20 antisense molecules to the nucleic acids of the present invention, their complements, or their 
translated RNA sequences, by methods known in the art. Further, the polypeptides of the 
present invention can be inhibited by using targeted deletion methods, or the insertion of a 
negative regulatory element such as a silencer, which is tissue specific. 

. The present invention still further provides cells genetically engineered in vivo to 

25 express the polynucleotides of the invention, wherein such polynucleotides are in operative 
association with a regulatory sequence heterologous to the host cell which drives expression 
of the polynucleotides in the cell. These methods can be used to increase or decrease the 
expression of the polynucleotides of the present invention. 

Knowledge of DNA sequences provided by the invention allows for modification of 

30 ceils to permit, increase, or decrease, expression of endogenous polypeptide. Cells can be 
modified (e.g., by homologous recombination) to provide increased polypeptide expression 
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by replacing, in whole or in part, the naturally occurring promoter with all or part of a 
heterologous promoter so that the cells express the protein at higher levels. The heterologous 
promoter is inserted in such a manner that it is operatively linked to the desired protein 
encoding sequences. See, for example, PCT International Publication No. WO 94/12650, 

5 PCT International Publication No. WO 92/20808, and PCT International Publication No. 
WO 91/09955. It is also contemplated that, in addition to heterologous promoter DNA, 
amplifiable marker DNA (e.g., ada, dhfr, and the multifunctional CAD gene which encodes 
carbamy I phosphate synthase, aspartate transcarbamylase, and dihydroorotase) and/or intron 
DNA may be inserted along with the heterologous promoter DNA. If linked to the desired 

1 0 protein coding sequence, amplification of the marker DNA by standard selection methods 
results in co-amplification of the desired protein coding sequences in the cells. 

In another embodiment of the present invention, cells and tissues may be engineered 
to express an endogenous gene comprising the polynucleotides of the invention under the 
control of inducible regulatory elements, in which case the regulatory sequences of the 

1 5 endogenous gene may be replaced by homologous recombination. As described herein, 
gene targeting can be used to replace a gene's existing regulatory region with a regulatory 
sequence isolated from a different gene or a novel regulatory sequence synthesized by 
genetic engineering methods. Such regulatory sequences may be comprised of promoters, 
enhancers, scaffold-attachment regions, negative regulatory elements, transcriptional 

20 initiation sites, regulatory protein binding sites or combinations of said sequences. _ 
Alternatively, sequences which affect the structure or stability of the RNA or protein 
produced may be replaced, removed, added, or otherwise modified by targeting. These 
sequences include polyadenylation signals, mRNA stability elements, splice sites, leader 
sequences for enhancing or modifying transport or secretion properties of the protein, or 

25 other sequences which alter or improve the function or stability of protein or RNA 
molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the 
gene under the control of the new regulatory sequence, e.g., inserting a new promoter or 
enhancer or both upstream of a gene. Alternatively, the targeting event may be a simple 
30 deletion of a regulatory element, such as the deletion of a tissue-specific negative regulatory 
element. Alternatively, the targeting event may replace an existing element; for example, a 
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tissue-specific enhancer can be replaced by an enhancer that has broader or different 
cell-type specificity than the naturally occurring elements. Here, the naturally occurring 
sequences are deleted and new sequences are added. In all cases, the identification of the 
targeting event may be facilitated by the use of one or more selectable marker genes that are 
5 contiguous with the targeting DNA, allowing for the selection of cells in which the 
exogenous DNA has integrated into the cell genome. The identification of the targeting 
event may also be facilitated by the use of one or more marker genes exhibiting the property 
of negative selection, such that the negatively selectable marker is linked to the exogenous 
DNA, but configured such that the negatively selectable marker flanks the targeting 

1 0 sequence, and such that a correct homologous recombination event with sequences in the 
host cell genome does not result in the stable integration of the negatively selectable marker. 
Markers useful for this purpose include the Herpes Simplex Virus thymidine kinase (TK) 
gene or the bacterial xanthine-guanine phosphoribosyl-transferase(gpt) gene. 

The gene targeting or gene activation techniques which can be used in accordance 

1 5 with this aspect of the invention are more particularly described in U. S . Patent No. 

5,272,071 to Chappel; U.S. Patent No. 5,578,461 to Sherwinet al.; International Application 
No. PCT/US92/09627 (WO93/09222) by Selden et al.; and International Application No. 
PCT/US90/06436 (WO91/06667) by Skoultchi et al., each of which is incorporated by 
reference herein in its entirety. 

20 

4.9 TRANSGENIC ANIMALS 

In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed 
or inactivated in the germ line of animals using homologous recombination [Capecchi, 

25 Science 244:1288-1292 (1989)]. Animals in which the gene is over expressed, under the 
regulatory control of exogenous or endogenous promoter elements, are known as 
transgenic animals. Animals in which an endogenous gene has been inactivated by 
homologous recombination are referred to as "knockout" animals. Knockout animals, 
preferably non-human mammals, can be prepared as described in U.S. Patent No. 

30 5,557,032, incorporated- herein by reference. Transgenic animals are useful to determine 
the roles polypeptides of the invention play in biological processes, and preferably in 
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disease states. Transgenic animals are useful as model systems to identify compounds 
that modulate lipid metabolism. Transgenic animals, preferably non-human mammals, 
are produced using methods as described in U.S. Patent No 5,489,743 and PCT 
Publication No. W094/28122, incorporated herein by reference. 

5 Transgenic animals can be prepared wherein all or part of a promoter of the 

polynucleotides of the invention is either activated or inactivated to alter the level of 
expression of the polypeptides of the invention. Inactivation can be carried out using 
homologous recombination methods described above. Activation can be achieved by 
supplementing or even replacing the homologous promoter to provide for increased 

10 protein expression. The homologous promoter can be supplemented by insertion of one 
or more heterologous enhancer elements known to confer promoter activation in a 
particular tissue. 

The polynucleotides of the present invention also make possible the development, 
through, e.g., homologous recombination or knock out strategies, of animals that fail to 

15 express polypeptides of the invention or that express a variant polypeptide. Such animals 
are useful as models for studying the in vivo activities of polypeptide as well as for 
studying modulators of the polypeptides of the invention. 

In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed 

20 or inactivated in the germ line of animals using homologous recombination [Capecchi, 
Science 244:1288-1292 (1989)]. Animals in which the gene is over expressed, under the 
regulatory control of exogenous or endogenous promoter elements, are known as 
transgenic animals. Animals in which an endogenous gene has been inactivated by 
homologous recombination are referred to as "knockout" animals. Knockout animals, 

25 preferably non-human mammals, can be prepared as described in U.S. Patent No. 

5,557,032, incorporated herein by reference. Transgenic animals are useful to determine 
the roles polypeptides of the invention play in biological processes, and preferably in 
disease states. Transgenic animals are useful as model systems to identify compounds 
that modulate lipid metabolism. Transgenic animals, preferably non-human mammals, 

30 are produced using methods as described in U.S. Patent No 5,489,743 and PCT 
Publication No. W094/28122, incorporated herein by reference. 
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Transgenic animals can be prepared wherein all or part of the polynucleotides of 
the invention promoter is either activated or inactivated to alter the level of expression of 
the polypeptides of the invention. Inactivation can be carried out using homologous 
recombination methods described above. Activation can be achieved by supplementing or 
5 even replacing the homologous promoter to provide for increased protein expression. The 
homologous promoter can be supplemented by insertion of one or more heterologous 
enhancer elements known to confer promoter activation in a particular tissue. 

\ 

4.10 USES AND BIOLOGICAL ACTIVITY 

10 The polynucleotides and proteins of the present invention are expected to exhibit 

one or more of the uses or biological activities (including those associated with assays 
cited herein) identified herein. Uses or activities described for proteins of the present 
invention may be provided by administration or use of such proteins or of 
polynucleotides encoding such proteins (such as, for example, in gene therapies or 

15 vectors suitable for introduction of DNA). The mechanism underlying the particular 
condition or pathology will dictate whether the polypeptides of the invention, the 
polynucleotides of the invention or modulators (activators or inhibitors) thereof would be 
beneficial to the subject in need of treatment. Thus, "therapeutic compositions of the 
invention" include compositions comprising isolated polynucleotides (including 

20 recombinant DNA molecules, cloned genes and degenerate variants thereof) or 
polypeptides of the invention (including full length protein, mature protein and 
truncations or domains thereof), or compounds and other substances that modulate the 
overall activity of the target gene products, either at the level of target gene/protein 
expression or target protein activity. Such modulators include polypeptides, analogs, 

25 (variants), including fragments and fusion proteins, antibodies and other binding proteins; 
chemical compounds that directly or indirectly activate or inhibit the polypeptides of the 
invention (identified, e.g., via drug screening assays as described herein); antisense 
polynucleotides and polynucleotides suitable for triple helix formation; and in particular 
antibodies or other binding partners that specifically recognize one or more epitopes of 

30 the polypeptides of the invention. 
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The polypeptides of the present invention may likewise be involved in cellular 
activation or in one of the other physiological pathways described herein, 

4.10.1 RESEARCH USES AND UTILITIES 

5 The polynucleotides provided by the present invention can be used by the 

research community for various purposes. The polynucleotides can be used to express 
recombinant protein for analysis, characterization or therapeutic use; as markers for 
tissues in which the corresponding protein is preferentially expressed (either 
constitutively or at a particular stage of tissue differentiation or development or in disease 

10 states); as molecular weight markers on gels; as chromosome markers or tags (when 
labeled) to identify chromosomes or to map related gene positions; to compare with 
endogenous DNA sequences in patients to identify potential genetic disorders; as probes 
to hybridize and thus discover novel, related DNA sequences; as a source of information 
to derive PCR primers for genetic fingerprinting; as a probe to "subtract-out" known 

1 5 sequences in the process of discovering other novel polynucleotides; for selecting and 
making oligomers for attachment to a "gene chip" or other support, including for 
examination of expression patterns; to raise anti-protein antibodies using DNA 
immunization techniques; and as an antigen to raise anti-DNA antibodies or elicit another 
immune response. Where the polynucleotide encodes a protein which binds or 

20 potentially binds to another protein (such as, for example, in a receptor-ligand 

interaction), the polynucleotide can also be used in interaction trap assays (such as, for 
example, that described in Gyuris et al., Cell 75:791-803 (1993)) to identify 
polynucleotides encoding the other protein with which binding occurs or to identify 
inhibitors of the binding interaction. 

25 The polypeptides provided by the present invention can similarly be used in 

assays to determine biological activity, including in a panel of multiple proteins for 
high-throughput screening; to raise antibodies or to elicit another immune response; as a 
reagent (including the labeled reagent) in assays designed to quantitatively determine 
levels of the protein (or its receptor) in biological fluids; as markers for tissues in which 

30 the corresponding polypeptide is preferentially expressed (either constitutively or at a 
particular stage of tissue differentiation or development or in a disease state); and, of 

46 



WO 01/53455 



PCTYUS00/35017 



course, to isolate correlative receptors or ligands. Proteins involved in these binding 
interactions can also be used to screen for peptide or small molecule inhibitors or ago: 
of the binding interaction. 

Any or all of these research utilities are capable of being developed into reager 
5 grade or kit format for commercialization as research products. 

Methods for performing the uses listed above are well known to those skilled ii 
the art. References disclosing such methods include without limitation "Molecular 
Cloning: A Laboratory Manual", 2d ed., Cold Spring Harbor Laboratory Press, 
Sambrook, J., E. F. Fritsch and T. Maniatis eds., 1989, and "Methods in Enzymology: 
10 Guide to Molecular Cloning Techniques", Academic Press, Berger, S. L. and A. R. 
Kimmeleds., 1987. 

4 .10.2 NUTRITIONAL USES 

Polynucleotides and polypeptides of the present invention can also be used as 
1 5 nutritional sources or supplements. Such uses include without limitation use as a protein or 
amino acid supplement, use as a carbon source, use as a nitrogen source and use as a source 
of carbohydrate. In such cases the polypeptide or polynucleotide of the invention can be 
added to the feed of a particular organism or can be administered as a separate solid or liquid 
preparation, such as in the form of powder, pills, solutions,, suspensions or capsules. In the 
20 case of microorganisms, the polypeptide or polynucleotide of the invention can be added to 
the medium in or on which the microorganism is cultured. 

4.103 CYTOKINE AND CELL PROLIFERATION/DIFFERENTIATION 
ACTIVITY 

25 A polypeptide of the present invention may exhibit activity relating to cytokine, 

cell proliferation (either inducing or inhibiting) or cell differentiation (either inducing or 
inhibiting) activity or may induce production of other cytokines in certain cell 
populations. A polynucleotide of the invention can encode a polypeptide exhibiting such 
attributes. Many protein factors discovered to date, including all known cytokines, have 

30 exhibited activity in one or more factor-dependent cell proliferation assays, and hence the 
assays serve as a convenient confirmation of cytokine activity. The activity of therapeutic 
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compositions of the present invention is evidenced by any one of a number of routine 
factor dependent cell proliferation assays for cell lines including, without limitation, 32D, 
DA2, DA1G, T10, B9, B9/1 1, BaF3, MC9/G, M+(preB M+), 2E8, RB5, DAI, 123, 
Tl 165, HT2, CTLL2, TF-1, Mo7e, CMK, HUVEC, and Caco. Therapeutic compositions 
of the invention can be used in the following: 

Assays for T-cell or thymocyte proliferation include without limitation those 
described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. 
H. Margulies, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates and 
Wiley-Interscience (Chapter 3, In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; 
Chapter 7, Immunologic studies in Humans); Takai et al., J. Immunol. 137:3494-3500, 
1986; Bertagnolli et al., J. Immunol. 145:1706-1712, 1990; Bertagnolli et al., Cellular 
Immunology 133:327-341, 1991; Bertagnolli, et al., I. Immunol. 149:3778-3783, 1992; 
Bowman et al., I. Immunol. 152:1756-1761, 1994. 

Assays fpr cytokine production and/or proliferation of spleen cells, lymph node 
cells or thymocytes include, without limitation, those described in: Polyclonal T cell 
stimulation, Kruisbeek, A. M. and Shevach, E. M. In Current Protocols in Immunology. 
J. E. e.a. Coligan eds. Vol 1 pp. 3.12.1-3.12.14, John Wiley and Sons, Toronto. 1994; and 
Measurement of mouse and human interleukin-y, Schreiber, R. D. In Current Protocols in 
Immunology. J. E. e.a. Coligan eds. Vol 1 pp. 6.8.1-6.8.8, John Wiley and Sons, Toronto. 
1994. 

Assays for proliferation and differentiation of hematopoietic and lymphopoietic 
cells include, without limitation, those described in: Measurement of Human and Murine 
Interleukin 2 and Interleukin 4, Bottomly, K., Davis, L. S. and Lipsky, P. E. In Current 
Protocols in Immunology. J. E. e.a. Coligan eds. Vol 1 pp. 6.3.1-6.3.12, John Wiley and 
Sons, Toronto. 1991; deVries et al., J. Exp. Med. 173:1205-121 1, 1991; Moreau et al., 
Nature 336:690-692, 1988; Greenberger et al., Proc. Natl. Acad. Sci. U.S.A. 
80:2931-2938, 1983; Measurement of mouse and human interleukin 6-Nordan, R. In 
Current Protocols in Immunology. J. E. Coligan eds. Vol 1 pp. 6.6.1-6.6.5, John Wiley 
and Sons, Toronto. 1991; Smith et al., Proc. Natl. Aced. Sci. U.S.A. 83:1857-1861, 1986; 
Measurement of human Interleukin 11 -Bennett, F., Giannotti, J., Clark, S. C. and Turner, 
K. J. In Current Protocols in Immunology. J. E. Coligan eds. Vol 1 pp. 6.15.1 John 
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Wiley and Sons, Toronto. 1991; Measurement of mouse and human Interleukin 
9-Ciarletta, A., Giannotti, J., Clark, S. C. and Turner, K. J. In Current Protocols in 
Immunology. J. E. Coligan eds. Vol 1 pp. 6.13.1, John Wiley and Sons, Toronto. .1991. 
Assays for T-cell clone responses to antigens (which will identify, among others, 
5 proteins that affect APC-T cell interactions as well as direct T-cell effects by measuring 
proliferation and cytokine production) include, without limitation, those described in: 
Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. 
Margulies, E. M. Shevach, W Strober, Pub. Greene Publishing Associates and 
Wiley-Interscience (Chapter 3, In Vitro assays for Mouse Lymphocyte Function; Chapter 
10 6, Cytokines and their cellular receptors; Chapter 7, Immunologic studies in Humans); 
Weinberger et al., Proc. Natl. Acad. Sci. USA 77:6091-6095, 1980; Weinberger et al., 
Eur. J. Immun. 11:405-411, 1981; Takai etal., J. Immunol. 137:3494-3500, 1986; Takai 
et al., J. Immunol. 140:508-512, 1988. 

1 5 4.10.4 STEM CELL GROWTH FACTOR ACTIVITY 

A polypeptide of the present invention may exhibit stem cell growth factor 
activity and be involved in the proliferation, differentiation and survival of pluripotent 
and totipotent stem cells including primordial germ cells, embryonic stem cells, 
hematopoietic stem cells and/or germ line stem cells. Administration of the polypeptide 

20 of the invention to stem cells in vivo or ex vivo is expected to maintain and expand cell 
populations in a totipotential or pluripotential state which would be useful for re- 
engineering damaged or diseased tissues, transplantation, manufacture of bio- 
pharmaceuticals and the development of bio-sensors. The ability to produce large 
quantities of human cells has important working applications for the production of human 

25 proteins which currently must be obtained from non-human sources or donors, 
implantation of cells to treat diseases such as Parkinson's, Alzheimer's and other 
neurodegenerative diseases; tissues for grafting such as bone marrow, skin, cartilage, 
tendons, bone, muscle (including cardiac muscle), blood vessels, cornea, neural cells, 
gastrointestinal cells and others; and organs for transplantation such as kidney, liver, 

30 pancreas (including islet cells), heart and lung. 
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It is contemplated that multiple different exogenous growth factors and/or 
cytokines may be administered in combination with the .polypeptide of the invention to 
achieve the desired effect, including any of the growth factors listed herein, other stem 
cell maintenance factors, and specifically including stem cell factor (SCF), leukemia 
5 inhibitory factor (LIF), Flt-3 ligand (Flt-3L), any of the interleukins, recombinant soluble 
IL-6 receptor fused to IL-6, macrophage inflammatory protein 1 -alpha (MIP-1 -alpha), G- 
CSF, GM-CSF, thrombopoietin (TPO), platelet factor 4 (PF-4), platelet-derived growth 
factor (PDGF), neural growth factors and basic fibroblast growth factor (bFGF). 
Since totipotent stem cells can give rise to virtually any mature cell type, 

10 expansion of these cells in culture will facilitate the production of large quantities of 
mature cells. Techniques for culturing .stem cells are known in the art and administration 
of polypeptides of the invention, optionally with other growth factors and/or cytokines, is 
expected to enhance the survival and proliferation of the stem cell populations. This can 
be accomplished by direct administration of the polypeptide of the invention to the 

1 5 culture medium. Alternatively, stroma cells transfected with a polynucleotide that 
encodes for the polypeptide of the invention can be used as a feeder layer for the stem 
cell populations in culture or in vivo. Stromal support cells for feeder layers may include 
embryonic bone marrow fibroblasts, bone marrow stromal cells, fetal liver cells, or 
cultured embryonic fibroblasts (see U.S. Patent No. 5,690,926). 

20 Stem cells themselves can be transfected with a polynucleotide of the invention to 

induce autocrine expression of the polypeptide of the invention. This will allow for 
generation of undifferentiated totipotential/pluripotential stem cell lines that are useful as 
is or that can then be differentiated into the desired mature cell types. These stable cell 
lines can also serve as a source of undifferentiated totipotential/pluripotential mRNA to 

25 create cDNA libraries and templates for polymerase chain reaction experiments. These 
studies would allow for the isolation and identification of differentially expressed genes 
in stem cell populations that regulate stem cell proliferation and/or maintenance. 

Expansion and maintenance of totipotent stem cell populations will be useful in 
the treatment of many pathological conditions. For example, polypeptides of the present 

30 invention may be used to manipulate stem cells in culture to give rise to neuroepithelial 
cells that can be used to augment or replace cells damaged by illness, autoimmune 
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disease, accidental damage or genetic disorders. The polypeptide of the invention may be 
useful for inducing the proliferation of neural cells and for the regeneration of nerve and 
brain tissue, i.e. for the treatment of central and peripheral nervous system diseases and 
neuropathies, as well as mechanical and traumatic disorders which involve degeneration, 

5 death or trauma to neural cells or nerve tissue. In addition, the expanded stem cell 

populations can also be genetically altered for gene therapy purposes and to decrease host 
rejection of replacement tissues after grafting or implantation. 

Expression of the polypeptide of the invention and its effect on stem cells can also 
be manipulated to achieve controlled differentiation of the stem cells into more 

1 0 differentiated cell types. A broadly applicable method of obtaining pure populations of a 
specific differentiated cell type from undifferentiated stem cell populations involves the 
use of a cell-type specific promoter driving a selectable marker. The selectable marker 
allows only cells of the desired type to survive. For example, stem cells can be induced 
to differentiate into cardiomyocytes (Wobus et al., Differentiation, 48: 173-182, (1991); 

15 Klug et al., J. Clin. Invest., 98(1): 216-224, (1998)) or skeletal muscle cells (Browder, L. 
W. In: Principles of Tissue Engineering eds. Lanza et al., Academic Press (1997)). 
Alternatively, directed differentiation of stem cells can be accomplished by culturing the 
stem cells in the presence of a differentiation factor such as retinoic acid and an 
antagonist of the polypeptide of the invention which would inhibit the effects of 

20 endogenous stem cell factor activity and allow differentiation to proceed. 

In vitro cultures of stem cells can be used to determine if the polypeptide of the 
invention exhibits stem cell growth factor activity. Stem cells are isolated from any one 
of various cell sources (including hematopoietic stem cells and embryonic stem cells) and 
cultured on a feeder layer, as described by Thompson et al. Proc. Natl. Acad. Sci, U.S.A., 

25 92: 7844-7848 (1995), in the presence of the polypeptide of the invention alone or in 
combination with other growth factors or cytokines. The ability of the polypeptide of the 
invention to induce stem cells proliferation is determined by colony formation on semi- 
solid support e.g. as described by Bernstein et al., Blood, 77: 2316-2321 (1991). 

30 4.10.5 HEMATOPOEESIS REGULATING ACTIVITY 
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A polypeptide of the present invention may be involved in regulation of 
hematopoiesis and, consequently, in the treatment of myeloid or lymphoid cell disorders. 
Even marginal biological activity in support of colony forming cells or of 
factor-dependent cell lines indicates involvement in regulating hematopoiesis, e.g. in 

5 supporting the growth and proliferation of erythroid progenitor cells alone or in 
combination with other cytokines, thereby indicating utility, for example, in treating 
•various anemias or for use in conjunction with irradiation/chemotherapy to stimulate the 
production of erythroid precursors and/or erythroid cells; in supporting the growth and 
proliferation of myeloid cells such as granulocytes and monocytes/macrophages (i.e., 

10 traditional CSF activity) useful, for example, in conjunction with chemotherapy to 

prevent or treat consequent myelo-suppression; in supporting the growth and proliferation 
of megakaryocytes and consequently of platelets thereby allowing prevention or 
treatment of various platelet disorders such as thrombocytopenia, and generally for use in 
place of or complimentary to platelet transfusions; and/or in supporting the growth and 

15 proliferation of hematopoietic stem cells which are capable of maturing to any and all of 
the above-mentioned hematopoietic cells and therefore find therapeutic utility in various 
stem cell disorders (such as those usually treated with transplantation, including, without 
limitation, aplastic anemia and paroxysmal nocturnal hemoglobinuria), as well as in 
repopulating the stem cell compartment post irradiation/chemotherapy, either in-vivo or 

20 ex-vivo (i.e., in conjunction with bone marrow transplantation or with peripheral 
progenitor cell transplantation (homologous or heterologous)) as normal cells or 
genetically manipulated for gene therapy. 

Therapeutic compositions of the invention can be used in the following: 
Suitable assays for proliferation and differentiation of various hematopoietic lines 

25 are cited above. 

Assays for embryonic stem cell differentiation (which will identify, among others, 
proteins that influence embryonic differentiation hematopoiesis) include, without 
limitation, those described in: Johansson et al. Cellular Biology 15:141-151, 1995; Keller 
et al., Molecular and Cellular Biology 1 3:473-486, 1993; McClanahan et al., Blood 

30 81:2903-2915, 1993. 
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Assays for stem cell survival and differentiation (which will identify, among 
others, proteins that regulate lympho-hematopoiesis) include, without limitation, those 
described in: Methylcellulose colony forming assays, Freshney, M. G. In Culture of 
Hematopoietic Cells. R. I. Freshney, et al. eds. Vol pp. 265-268, Wiley-Liss, Inc., New 

5 York, N.Y. 1994; Hirayama et al., Proc. Natl. Acad. Sci. USA 89:5907-591 1, 1992; 

Primitive hematopoietic colony forming cells with high proliferative potential, McN'iece, 
I. K. and Briddell, R. A. In Culture of Hematopoietic Cells. R. I. Freshney, et al. eds. Vol 
pp. 23-39, Wiley-Liss, Inc., New York, N.Y. 1994; Neben et al., Experimental 
Hematology 22:353-359, 1994; Cobblestone area forming cell assay, Ploemacher, R. E. 

10 In Culture of Hematopoietic Cells. R. I. Freshney, et al. eds. Vol pp. 1-21, Wiley-Liss, 
Inc., New York, N.Y. 1994; Long term bone marrow cultures in the presence of stromal 
cells, Spooncer, E., Dexter, M. and Allen, T. In Culture of Hematopoietic Cells. R. I. 
Freshney, et al. eds. Vol pp. 163-179, Wiley-Liss, Inc., New York, N.Y. 1994; Long term 
culture initiating cell assay, Sutherland, H. J. In Culture of Hematopoietic Cells. R. L 

15 Freshney, et al. eds. Vol pp. 139-162, Wiley-Liss, Inc., New York, N.Y. 1994. 

4.10.6 TISSUE GROWTH ACTIVITY 

A polypeptide of the present invention also may be involved in bone, cartilage, 
tendon, ligament and/or nerve tissue growth or regeneration, as well as in wound healing 
and tissue repair and replacement, and in healing of burns, incisions and ulcers. 

A polypeptide of the present invention which induces cartilage and/or bone 
growth in circumstances where bone is not normally formed, has application in the 
healing of bone fractures and cartilage damage or defects in humans and other animals. 
Compositions of a polypeptide, antibody, binding partner, or other modulator of the 
invention may have prophylactic use in closed as well as open fracture reduction and also 
in the improved fixation of artificial joints. De novo bone formation induced by an 
osteogenic agent contributes to the repair of congenital, trauma induced, or oncologic 
resection induced craniofacial defects, and also is useful in cosmetic plastic surgery. 

A polypeptide of this invention may also be involved in attracting bone-forming 
cells, stimulating growth of bone-forming cells, or inducing differentiation of progenitors 
of bone-forming cells. Treatment of osteoporosis, osteoarthritis, bone degenerative 
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disorders, or periodontal disease, such as through stimulation of bone and/or cartilage 
repair or by blocking inflammation or processes of tissue destruction (collagenase 
activity, osteoclast activity, etc.) mediated by inflammatory processes may also be 
possible using the composition of the invention.V 

5 Another category of tissue regeneration activity that may involve the polypeptide 

of the present invention is tendon/ligament formation. Induction of tendon/ligament-like 
tissue or other tissue formation in circumstances where such tissue is not normally 
formed, has application in the healing of tendon or ligament tears, deformities and other 
tendon or ligament defects in humans and other animals. Such a preparation employing a 

1 0 tendon/ligament-like tissue inducing protein may have prophylactic use in preventing 
damage to tendon or ligament tissue, as well as use in the improved fixation of tendon or 
ligament to bone or other tissues, and in repairing defects to tendon or ligament tissue. 
De novo tendon/ligament-like tissue formation induced by a composition of the present 
invention contributes to the repair of congenital, trauma induced, or other tendon or 

1 5 ligament defects of other origin, and is also useful in cosmetic plastic surgery for 

attachment or repair of tendons or ligaments. The compositions of the present invention 
may provide environment to attract tendon- or ligament-forming cells, stimulate growth 
of tendon- or ligament-forming cells, induce differentiation of progenitors of tendon- or 
ligament-forming cells, or induce growth of tendon/ligament cells or progenitors ex vivo 

20 for return in vivo to effect tissue repair. The compositions of the invention may also be 
useful in the treatment of tendinitis, carpal tunnel syndrome and other tendon or ligament 
defects. The compositions may also include an appropriate matrix and/or sequestering 
agent as a carrier as is well known in the art. 

The compositions of the present invention may also be useful for proliferation of 

25 neural cells and for regeneration of nerve and brain tissue, i.e. for the treatment of central 
and peripheral nervous system diseases and neuropathies, as well as mechanical and 
traumatic disorders, which involve degeneration, death or trauma to neural cells or nerve 
tissue. More specifically, a composition may be used in the treatment of diseases of the 
peripheral nervous system, such as peripheral nerve injuries, peripheral neuropathy and 

30 localized neuropathies, and central nervous system diseases, such as Alzheimer's, 

Parkinson's disease, Huntington's disease, amyotrophic lateral sclerosis, and Shy-Drager 
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syndrome. Further conditions which may be treated in accordance with the present 
invention include mechanical and traumatic disorders, such as spinal cord disorders, head 
trauma and cerebrovascular diseases such as stroke. Peripheral neuropathies resulting 
from chemotherapy or other medical therapies may also be treatable using a composition 
5 of the invention. 

Compositions of the invention may also be useful to promote better or faster 
closure of non-healing wounds, including without limitation pressure ulcers, ulcers 
associated with vascular insufficiency, surgical and traumatic wounds, and the like. 

Compositions of the present invention may also be involved in the generation or ^ 
10 regeneration of other tissues, such as organs (including, for example, pancreas, liver, 
intestine, kidney, skin, endothelium), muscle (smooth, skeletal or cardiac) and vascular 
(including vascular endothelium) tissue, or for promoting the growth of cells comprising 
such tissues. Part of the desired effects may be by inhibition or modulation of fibrotic 
scarring may allow normal tissue to regenerate. A polypeptide of the present invention 
15 may also exhibit angiogenic activity. 

A composition of the present invention may also be useful for gut protection or 
regeneration and treatment of lung or liver fibrosis, reperfusion injury in various tissues, 
and conditions resulting from systemic cytokine damage. 

A composition of the present invention may also be useful for promoting or 
20 inhibiting differentiation of tissues described above from precursor tissues or cells; or for 
inhibiting the growth of tissues described above. 

Therapeutic compositions of the invention can be used in the following: 

Assays for tissue generation activity include, without limitation, those described 
in: International Patent Publication No. WO95/16035 (bone, cartilage, tendon); 
25 International Patent Publication No. WO95/05846 (nerve, neuronal); International Patent 
Publication No. WO91/07491 (skin, endothelium). 

Assays for wound healing activity include, without limitation, those described in: 
Winter, Epidermal Wound Healing, pps. 71-1 12 (Maibach, H. I. and Rovee, D. T., eds.), 
Year Book Medical Publishers, Inc., Chicago, as modified by Eaglstein and Mertz, J. 
30 Invest Dermatol 71 :382-84 (1978). 
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4.10.7 IMMUNE STIMULATING OR SUPPRESSING ACTIVITY 

A polypeptide of the present invention may also exhibit immune stimulating or 
immune suppressing activity, including without limitation the activities for which assays 
are described herein. A polynucleotide of the invention can encode a polypeptide 
5 exhibiting such activities. A protein may be useful in the treatment of various immune 
deficiencies and disorders (including severe combined immunodeficiency (SOD)), e.g., 
in regulating (up or down) growth and proliferation of T and/or B lymphocytes, as well as 
effecting the cytolytic activity of NK cells and other cell populations. These immune 
deficiencies may be genetic or be caused by viral (e.g., HIV) as well as bacterial or 

10 fungal infections, or may result from autoimmune disorders. More specifically, infectious . 
diseases causes by viral, bacterial, fungal or other infection may be treatable using a 
protein of the present invention, including infections by HIV, hepatitis viruses, herpes 
viruses, mycobacteria, Leishmania spp., malaria spp. and various fungal infections such 
as candidiasis. Of course, in this regard, proteins of the present invention may also be 

1 5 useful where a boost to the immune system generally may be desirable, i.e., in the 
treatment of cancer. 

Autoimmune disorders which may be treated using a protein of the present 
invention include, for example, connective tissue disease, multiple sclerosis, systemic 
lupus erythematosus, rheumatoid arthritis, autoimmune pulmonary inflammation, 

20 Guillain-Barre syndrome, autoimmune thyroiditis, insulin dependent diabetes mellitis, 
myasthenia gravis, graft-versus-host disease and autoimmune inflammatory eye disease. 
Such a protein (or antagonists thereof, including antibodies) of the present invention may 
also to be useful in the treatment of allergic reactions and conditions (e.g., anaphylaxis, 
serum sickness, drug reactions, food allergies, insect venom allergies, mastocytosis, 

25 allergic rhinitis, hypersensitivity pneumonitis, urticaria, angioedema, eczema, atopic 

dermatitis, allergic contact dermatitis, erythema multiforme, Stevens- Johnson syndrome, 
allergic conjunctivitis, atopic keratoconjunctivitis, venereal keratoconjunctivitis, giant 
papillary conjunctivitis and contact allergies), such as asthma (particularly allergic 
asthma) or other respiratory problems. Other conditions, in which immune suppression is 

30 desired (including, for example, organ transplantation), may also be treatable using a 
protein (or antagonists thereof) of the present invention. The therapeutic effects of the 
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polypeptides or antagonists thereof on allergic reactions can be evaluated by in vivo 
animals models such as the cumulative contact enhancement test (Lastbom et aL, 
Toxicology 125: 59-66, 1998), skin prick test (Hoffmann et al., Allergy 54: 446-54, 
1999), guinea pig skin sensitization test (Vohr et al., Arch. Toxocol. 73: 501-9), and 

5 murine local lymph node assay (Kimber et al., J. Toxicol. Environ. Health 53: 563-79). 

Using the proteins of the invention it may also be possible to modulate immune 
responses, in a number of ways. Down regulation may be in the form of inhibiting or 
blocking an immune response already in progress or may involve preventing the 
induction of an immune response. The functions of activated T cells may be inhibited by 

10 suppressing T cell responses or by inducing specific tolerance in T cells, or both. 
Immunosuppression of T cell responses is generally an active, non-antigen-specific, 
process which requires continuous exposure of the T cells to the suppressive agent. 
Tolerance, which involves inducing non-responsiveness or anergy in T cells, is 
distinguishable from immunosuppression in that it is generally antigen-specific and 

1 5 persists after exposure to the tolerizing agent has ceased. Operationally, tolerance can be 
demonstrated by the lack of a T cell response upon reexposure to specific antigen in the 
absence of the tolerizing agent. 

Down regulating or preventing one or more antigen functions (including without 
limitation B lymphocyte antigen functions (such as, for example, B7)), e.g., preventing 

20 high level lymphokine synthesis by activated T cells, will be useful in situations of tissue, 
skin and organ transplantation and in graft-versus-host disease (GVHD). For example, 
blockage of T cell function should result in reduced tissue destruction in tissue 
transplantation. Typically, in tissue transplants, rejection of the transplant is initiated 
through its recognition as foreign by T cells, followed by an immune reaction that 

25 destroys the transplant. The administration of a therapeutic composition of the invention 
may prevent cytokine synthesis by immune cells, such as T cells, and thus acts as an 
immunosuppressant Moreover, a lack of costimulation may also be sufficient to anergize 
the T cells, thereby inducing tolerance in a subject. Induction of long-term tolerance by B 
lymphocyte antigen-blocking reagents may avoid the necessity of repeated administration 

30 of these blocking reagents. To achieve sufficient immunosuppression or tolerance in a 
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subject, it may also be necessary to block the function of a combination of B lymphocyte 
antigens. 

The efficacy of particular therapeutic compositions in preventing organ transplant 
rejection or GVHD can be assessed using animal models that are predictive of efficacy in 
5 humans. Examples of appropriate systems which can be used include allogeneic cardiac 
grafts in rats and xenogeneic pancreatic islet cell grafts in mice, both of which have been 
used to examine the immunosuppressive effects of CTLA4Ig fusion proteins in vivo as 
described in Lenschow et al., Science 257:789-792 (1992) and Turka et al., Proc. Natl. 
Acad. Sci USA, 89:1 1 102-1 1 105 (1992). In addition, murine models of GVHD (see Paul 
10 ed., Fundamental Immunology, Raven Press, New York, 1989, pp. 846-847) can be used 
to determine the effect of therapeutic compositions of the invention on the development 
of that disease. 

Blocking antigen function may also be therapeutically useful for treating 
autoimmune diseases. Many autoimmune disorders are the result of inappropriate 

15 activation of T cells that are reactive against self tissue and which promote the production 
of cytokines and autoantibodies involved in the pathology of the diseases. Preventing the 
activation of autoreactive T cells may reduce or eliminate disease symptoms. 
Administration of reagents which block stimulation of T cells can be used to inhibit T 
cell activation and prevent production of autoantibodies or T cell-derived cytokines 

20 which may be involved in the disease process. Additionally, blocking reagents may 
induce antigen-specific tolerance of autoreactive T cells which could lead to long-term 
relief from the disease. The efficacy of blocking reagents in preventing or alleviating 
autoimmune disorders can be determined using a number of well-characterized animal 
models of human autoimmune diseases. Examples include murine experimental 

25 autoimmune encephalitis, systemic lupus erythmatosis in MRL/lpr/lpr mice or NZB 
hybrid mice, murine autoimmune collagen arthritis, diabetes mellitus in NOD mice and 
BB rats, and murine experimental myasthenia gravis (see Paul ed., Fundamental 
Immunology, Raven Press, New York, 1989, pp. 840-856). 

Upregulation of an antigen function (e.g., a B lymphocyte antigen function), as a 

30 means of up regulating immune responses, may also be useful in therapy. Upregulation of 
immune responses may be in the form of enhancing an existing immune response or 
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eliciting an initial immune response. For example, enhancing an immune response may 
be useful in cases of viral infection, including systemic viral diseases such as influenza, 
the common cold, and encephalitis. 

Alternatively, anti-viral immune responses may be enhanced in an infected patient 
5 by removing T cells from the patient, costimulating the T cells in vitro with viral 

antigen-pulsed APCs either expressing a peptide of the present invention or together with 
a stimulatory form of a soluble peptide of the present invention and reintroducing the in 
vitro activated T cells into the patient. Another method of enhancing anti-viral immune 
responses would be to isolate infected cells from a patient, transfect them with a nucleic 

1 0 acid encoding a protein of the present invention as described herein such that the cells 
express all or a portion of the protein on their surface, and reintroduce the transfected 
. cells into the patient. The infected cells would now be capable of delivering a 
costimulatory signal to, and thereby activate, T cells in vivo. 

A polypeptide of the present invention may provide the necessary stimulation 

15 signal to T cells to induce a T cell mediated immune response against the transfected 
tumor cells. In addition, tumor cells which lack MHC class I or MHC class II molecules, 
or which fail to reexpress sufficient mounts of MHC class I or MHC class II molecules, 
can be transfected with nucleic acid encoding all or a portion of (e.g., a 
cytoplasmic-domain truncated portion) of an MHC class I alpha chain protein and 

20 microglobulin protein or an MHC class II alpha chain protein and an MHC class II beta 
chain protein to thereby express MHC class I or MHC class II proteins on the cell 
surface. Expression of the appropriate class I or class II MHC in conjunction with a 
peptide having the activity of a B lymphocyte antigen (e.g., B7-1, B7-2, B7-3) induces a 
T cell mediated immune response against the transfected tumor cell. Optionally, a gene 

25 encoding an antisense construct which blocks expression of an MHC class II associated 
protein, such as the invariant chain, can also be cotransfected with a DNA encoding a 
peptide having the activity of a B lymphocyte antigen to promote presentation of tumor 
associated antigens and induce tumor specific immunity. Thus, the induction of a T cell 
mediated immune response in a human subject may be sufficient to overcome 

30 tumor-specific tolerance in the subject. 
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The activity of a protein of the invention may, among other means, be measured 
by the following methods: 

Suitable assays for thymocyte or splenocyte cytotoxicity include, without 
limitation, those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. 
5 M. Kruisbeek, D. H. Margulies, E. M. Shevach, W. Strober, Pub. Greene Publishing 
Associates and Wiley-Interscience (Chapter 3, In Vitro assays for Mouse Lymphocyte 
Function 3.1-3.19; Chapter 7, Immunologic studies in Humans); Herrmann et ah, Proc. 
Natl. Acad. Sci. USA 78:2488-2492, 1981; Herrmann et al., J. Immunol. 128:1968-1974, 
1982; Handa et al., J. Immunol. 135:1564-1572, 1985; Takai et al., I. Immunol. 
10 137:3494-3500, 1986; Takai et al., J. Immunol. 140:508-512, 1988; Bowman et al., J. 
Virology 61:1992-1998; Bertagnolli et al., Cellular Immunology 133:327-341, 1991; 
Brown etal., J. Immunol. 153:3079-3092, 1994. 

Assays for T-cell-dependent immunoglobulin responses and isotype switching 
(which will identify, among others, proteins that modulate T-cell dependent antibody 
15 responses and that affect Thl/Th2 profiles) include, without limitation, those described 
in: Maliszewski, J. Immunol. 144:3028-3033, 1990; and Assays for B cell function: In 
vitro antibody production, Mond, J. J. and Brunswick, M. In Current Protocols in 
Immunology. J. E. e.a. Coligan eds. Vol 1 pp. 3.8.1-3.8.16, John Wiley and Sons, 
Toronto. 1994. 

20 Mixed lymphocyte reaction (MLR) assays (which will identify, among others, 

proteins that generate predominantly Thl and CTL responses) include, without limitation, 
those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. 
Kruisbeek, D. H. Margulies, E. M. Shevach, W. Strober, Pub. Greene Publishing 
Associates and Wiley-Interscience (Chapter 3, In Vitro assays for Mouse Lymphocyte 

25 Function 3.1-3.19; Chapter 7, Immunologic studies in Humans); Takai et al., J. Immunol. 
137:3494-3500, 1986; Takai et al., J. Immunol. 140:508-512, 1988; Bertagnolli et al., J. 
Immunol. 149:3778-3783, 1992. 

Dendritic cell-dependent assays (which will identify, among others, proteins 
expressed by dendritic cells that activate naive T-cells) include, without limitation, those 

30 described in: Guery et al., J. Immunol. 134:536-544, 1995; Inaba et ah, Journal of 
Experimental Medicine 173:549-559, 1991; Macatonia et al., Journal of Immunology 
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154:5071-5079, 1995; Porgador et al., Journal of Experimental Medicine 182:255-260, 
1995; Nair et al., Journal of Virology 67:4062-4069, 1993; Huang et al., Science 
264:961-965, 1994; Macatonia et al., Journal of Experimental Medicine 169:1255-1264, 
1989; Bhardwaj et al., Journal of Clinical Investigation 94:797-807, 1994; and Inaba et 
5 al., Journal of Experimental Medicine 1 72:63 1 -640, 1 990. 

Assays for lymphocyte survival/apoptosis (which will identify, among others, 
proteins that prevent apoptosis after superantigen induction and proteins that regulate 
lymphocyte homeostasis) include, without limitation, those described in: Darzynkiewicz 
et al., Cytometry 13:795-808, 1992; Gorczyca et ah, Leukemia 7:659-670, 1993; 

10 Gorczyca et al., Cancer Research 53:1945-1951, 1993; Itoh et al, Cell 66:233-243, 1991; 
Zacharchuk, Journal of Immunology 145:4037-4045, 1990; Zamai et al, Cytometry 
14:891-897, 1993; Gorczyca et al., International Journal of Oncology 1:639-648, 1992. 

Assays for proteins that influence early steps of T-cell commitment and 
development include, without limitation, those described in: Antica et al., Blood 

15 84:1 1 1-1 17, 1994; Fine et al., Cellular Immunology 155:1 1 1-122, 1994; Galy et al., 
Blood 85:2770-2778, 1995; Toki et al., Proc. Nat. Acad Sci. USA 88:7548-7551, 1991. 

4.10.8 ACTIVIN/INHIBIN ACTIVITY 

A polypeptide of the present invention may also exhibit activin- or inhibin-related 
20 activities. A polynucleotide of the invention may encode a polypeptide exhibiting such 
characteristics. Inhibins are characterized by their ability to inhibit the release of follicle 
stimulating hormone (FSH), while activins and are characterized by their ability to 
stimulate the release of follicle stimulating hormone (FSH). Thus, a polypeptide of the 
present invention, alone or in heterodimers with a member of the inhibin family, may be 
25 useful as a contraceptive based on the ability of inhibins to decrease fertility in female 
mammals and decrease spermatogenesis in male mammals. Administration of sufficient 
amounts of other inhibins can induce infertility in these mammals. Alternatively, the 
polypeptide of the invention, as a homodimer or as a heterodimer with other protein 
subunits of the inhibin group, may be useful as a fertility inducing therapeutic, based 
30 upon the ability of activin molecules in stimulating FSH release from cells of the anterior 
pituitary. See, for example, U.S. Pat. No. 4,798,885. A polypeptide of the invention may 
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also be useful for advancement of the onset of fertility in sexually immature mammals, so 
as to increase the lifetime reproductive performance of domestic animals such as, but not 
limited to, cows, sheep and pigs. 

The activity of a polypeptide of the invention may, among other means, be 
5 measured by the following methods. 

Assays for activin/inhibin activity include, without limitation, those described in: 
Vale et al., Endocrinology 91:562-572, 1972; Ling et al., Nature 321:779-782, 1986; Vale 
et al., Nature 32 1 :776-779, 1 986; Mason et al., Nature 3 1 8:659-663, 1 985; Forage et al., 
Proc. Natl. Acad. Sci. USA 83:3091-3095, 1986. 

10 

4.10.9 CHEMOTACTIC/CHEMOKINETIC ACTIVITY 

A polypeptide of the present invention may be involved in chemotactic or 
chemokinetic activity for mammalian cells, including, for example, monocytes, 
fibroblasts, neutrophils, T-cells, mast cells, eosinophils, epithelial and/or endothelial 

15 cells. A polynucleotide of the invention can encode a polypeptide exhibiting such 

attributes. Chemotactic and chemokinetic receptor activation can be used to mobilize or 
attract a desired cell population to a desired site of action. Chemotactic or chemokinetic 
compositions (e.g. proteins, antibodies, binding partners, or modulators of the invention) 
provide particular advantages in treatment of wounds and other trauma to tissues, as well 

20 as in treatment of localized infections. For example, attraction of lymphocytes, 

monocytes or neutrophils to tumors or sites of infection may result in improved immune 
responses against the tumor or infecting agent. 

A protein or peptide has chemotactic activity for a particular cell population if it 
can stimulate, directly or indirectly, the directed orientation or movement of such cell 

25 population. Preferably, the protein or peptide has the ability to directly stimulate directed 
movement of cells. Whether a particular protein has chemotactic activity for a population 
of cells can be readily determined by employing such protein or peptide in any known 
assay for cell chemotaxis. 

Therapeutic compositions of the invention can be used in the following: 

30 Assays for chemotactic activity (which will identify proteins that induce or 

prevent chemotaxis) consist of assays that measure the ability of a protein to induce the 
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migration of cells across a membrane as well as the ability of a protein to induce the 
adhesion of one cell population to another cell population. Suitable assays for movement 
and adhesion include, without limitation, those described in: Current Protocols in 
Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Marguiles, E. M. Shevach, W. 
5 Strober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 6.12, 
Measurement of alpha and beta Chemokines 6.12.1-6.12.28; Taub et al. J. Clin. Invest. 
95:1370-1376, 1995; Lind et al. APMIS 103:140-146, 1995; Muller et al Eur. J. 
Immunol. 25:1744-1748; Gruber et al. J. of Immunol. 152:5860-5867, 1994; Johnston et 
al. J. of Immunol. 153:1762-1768, 1994. 

10 

4.10.10 HEMOSTATIC AND THROMBOLYTIC ACTIVITY 

A polypeptide of the invention may also be involved in hemostatis or 
thrombolysis or thrombosis. A polynucleotide of the invention can encode a polypeptide 
exhibiting such attributes. Compositions may be useful in treatment of various 
1 5 coagulation disorders (including hereditary disorders, such as hemophilias) or to enhance 
coagulation and other hemostatic events in treating wounds resulting from trauma, 
surgery or other causes. A composition of the invention may also be useful for dissolving 
or inhibiting formation of thromboses and for treatment and prevention of conditions 
resulting therefrom (such as, for example, infarction of cardiac and central nervous 
20 system vessels (e.g., stroke). 

Therapeutic compositions of the invention can be used in the following: 
Assay for hemostatic and thrombolytic activity include, without limitation, those 
described in: Linet et al., J. Clin. Pharmacol. 26:131-140, 1986; Burdick et al., 
Thrombosis Res. 45:413-419, 1987; Humphrey et al., Fibrinolysis 5:71-79 (1991); 
25 Schaub, Prostaglandins 35:467-474, 1988. 



4.10.1 1 CANCER DIAGNOSIS AND THERAPY 

Polypeptides of the invention may be involved in cancer cell generation, 
proliferation or metastasis. Detection of the presence or amount of polynucleotides or 
30 polypeptides of the invention may be useful for the diagnosis and/or prognosis, of one or 
more types of cancer. For example, the presence or increased expression of a 
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polynucleotide/polypeptide of the invention may indicate a hereditary risk of cancer, a 
precancerous condition, or an ongoing malignancy. Conversely, a defect in the gene or 
absence of the polypeptide may be associated with a cancer condition. Identification of 
single nucleotide polymorphisms associated with cancer or a predisposition to cancer 
may also be useful for diagnosis or prognosis. 

Cancer treatments promote tumor regression by inhibiting tumor cell 
proliferation, inhibiting angiogenesis (growth of new blood vessels that is necessary to 
support tumor growth) and/or prohibiting metastasis by reducing tumor cell motility or 
invasiveness. Therapeutic compositions of the invention may be effective in adult and 
pediatric oncology including in solid phase tumors/malignancies, locally advanced 
tumors, human soft tissue sarcomas, metastatic cancer, including lymphatic metastases, 
blood cell malignancies including multiple myeloma, acute and chronic leukemias, and 
lymphomas, head and neck cancers including mouth cancer, larynx cancer and thyroid 
cancer, lung cancers including small cell carcinoma and non-small cell cancers, breast 
cancers including small cell carcinoma and ductal carcinoma, gastrointestinal cancers 
including esophageal cancer, stomach cancer, colon cancer, colorectal cancer and polyps 
associated with colorectal neoplasia, pancreatic cancers, liver cancer, urologic cancers 
including bladder cancer and prostate cancer, malignancies of the female genital tract 
including ovarian carcinoma, uterine (including endometrial) cancers, and solid tumor in 
the ovarian follicle, kidney cancers including renal cell carcinoma, brain cancers 
including intrinsic brain tumors, neuroblastoma, astrocytic brain tumors, gliomas, 
metastatic tumor cell invasion in the central nervous system, bone cancers including 
osteomas, skin cancers including malignant melanoma, tumor progression of human skin 
keratinocytes, squamous cell carcinoma, basal cell carcinoma, hemangiopericytoma and 
Karposi's sarcoma. 

Polypeptides, polynucleotides, or modulators of polypeptides of the invention 
(including inhibitors and stimulators of the biological activity of the polypeptide of the 
invention) may be administered to treat cancer. Therapeutic compositions can be 
administered in therapeutically effective dosages alone or in combination with adjuvant 
cancer therapy such as surgery, chemotherapy, radiotherapy, thermotherapy, and laser 
therapy, and may provide a beneficial effect, e.g. reducing tumor size, slowing rate of 
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tumor growth, inhibiting metastasis, or otherwise improving overall clinical condition, 
without necessarily eradicating the cancer. 

The composition can also be administered in therapeutically effective amounts as 
a portion of an anti-cancer cocktail. An anti-cancer cocktail is a mixture of the 

5 polypeptide or modulator of the invention with one or more anti-cancer drugs in addition 
to a pharmaceutical^ acceptable carrier for delivery. The use of anti-cancer cocktails as 
a cancer treatment is routine. Anti-cancer drugs that are well known in the art and can be 
used as a treatment in combination with the polypeptide or modulator of the invention 
include: Actinomycin D, Aminoglutethimide, Asparaginase, Bleomycin, Busulfan, 

10 Carboplatin, Carmustine, Chlorambucil, Cisplatin (cis-DDP), Cyclophosphamide, 

Cytarabine HC1 (Cytosine arabinoside), Dacarbazine, Dactinomycin, Daunorubicin HCI, 
Doxorubicin HCI, Estramustine phosphate sodium, Etoposide (VI 6-2 13), Floxuridine, 5- 
Fluorouracil (5-Fu), Flutamide, Hydroxyurea (hydroxycarbamide), Ifosfamide, Interferon 
Alpha-2a, Interferon Alpha-2b, Leuprolide acetate (LHRH-releasing factor analog), 

15 Lomustine, Mechlorethamine HCI (nitrogen mustard), Melphalan, Mercaptopurine, 
Mesna, Methotrexate (MTX), Mitomycin, Mitoxantrone HCI, Octreotide, Plicamycin, 
Procarbazine HCI, Streptozocin, Tamoxifen citrate, Thioguanine, Thiotepa, Vinblastine 
sulfate, Vincristine sulfate, Amsacrine, Azacitidine, Hexamethylmelamine, Interleukin-2, 
Mitoguazone, Pentostatin, Semustine, Teniposide, and Vindesine sulfate. 

20 In addition, therapeutic compositions of the invention may be used for 

prophylactic treatment of cancer. There are hereditary conditions and/or environmental 
situations (e.g. exposure to carcinogens) known in the art that predispose an individual to 
developing cancers. Under these circumstances, it may be beneficial to treat these 
individuals with therapeutically effective doses of the polypeptide of the invention to 

25 reduce the risk of developing cancers. 

In vitro models can be used to determine the effective doses of the polypeptide of 
the invention as a potential cancer treatment. These in vitro models include proliferation 
assays of cultured tumor cells, growth of cultured tumor cells in soft agar (see Freshney, 
(1987) Culture of Animal Cells: A Manual of Basic Technique, Wily-Liss, New York, 

30 NY Ch 1 8 and Ch 21), tumor systems in nude mice as described in Giovanella et aL, J. 
Natl. Can. Inst., 52: 921-30 (1974), mobility and invasive potential of tumor cells in 
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Boyden Chamber assays as described in Pilkington et aL, Anticancer Res., 17: 4107-9 
(1997), and angiogenesis assays such as induction of vascularization of the chick 
chorioallantoic membrane or induction of vascular endothelial cell migration as described 
in Ribatta et al., Intl. J. Dev. Biol., 40: 1 189-97 (1999) and Li et al., Clin. Exp! 
5 Metastasis, 17:423-9 (1999), respectively. Suitable tumor cells lines are available, e.g. 
from American Type Tissue Culture Collection catalogs. 

4.10.12 RECEPTOR/LIGAND ACTIVITY 

A polypeptide of the present invention may also demonstrate activity as receptor, 

10 receptor ligand or inhibitor or agonist of receptor/ligand interactions. A polynucleotide 
of the invention can encode a polypeptide exhibiting such characteristics. Examples of 
such receptors and ligands include, without limitation, cytokine receptors and their 
ligands, receptor kinases and their ligands, receptor phosphatases and their ligands, 
receptors involved in cell-cell interactions and their ligands (including without limitation, 

1 5 cellular adhesion molecules (such as selectins, integrins and their ligands) and 
receptor/ligand pairs involved in antigen presentation, antigen recognition and 
development of cellular and humoral immune responses. Receptors and ligands are also 
useful for screening of potential peptide or small molecule inhibitors of the relevant 
receptor/ligand interaction. A protein of the present invention (including, without 

20 limitation, fragments of receptors and ligands) may themselves be useful as inhibitors of 
receptor/ligand interactions. 

The activity of a polypeptide of the invention may, among other means, be 
measured by the following methods: 

Suitable assays for receptor-ligand activity include without limitation those 

25 described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, 
D. H. Margulies, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates and 
Wiley- Interscience (Chapter 7.28, Measurement of Cellular Adhesion under static 
conditions 7.28.1- 7.28.22), Takai et al., Proc. Natl. Acad. Sci. USA 84:6864-6868, 1987; 
Bierer et al., J. Exp. Med. 168:1 145-1 156, 1988; Rosenstein et al., J. Exp. Med. 

30 169:149-160 1989; Stoltenborg et al., J. Immunol. Methods 175:59-68, 1994; Stitt et al., 
Cell 80:661-670, 1995. 
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By way of example, the polypeptides of the invention may be used as a receptor 
for a ligand(s) thereby transmitting the biological activity of that ligand(s). Ligands may 
be identified through binding assays, affinity chromatography, dihybrid screening assays, 
BIAcore assays, gel overlay assays, or other methods known in the art. 
5 Studies characterizing drugs or proteins as agonist or antagonist or partial agonists 

or a partial antagonist require the use of other proteins as competing ligands. The 
polypeptides of the present invention or ligand(s) thereof may be labeled by being 
coupled to radioisotopes, colorimetric molecules or a toxin molecules by conventional 
methods. ("Guide to Protein Purification" Murray P. Deutscher (ed) Methods in 
10 Enzymology Vol. 182 (1990) Academic Press, Inc. San Diego). Examples of 

radioisotopes include, but are not limited to, tritium and carbon- 14 . Examples of 
colorimetric molecules include, but are not limited to, fluorescent molecules such as 
fluorescamine, or rhodamine or other colorimetric molecules. Examples of toxins 
include, but are not limited, to ricin. 

15 

4.10.13 DRUG SCREENING 

This invention is particularly useful for screening chemical compounds by using 
the novel polypeptides or binding fragments thereof in any of a variety of drug screening 
techniques. The polypeptides or fragments employed in such a test may either be free in 

20 solution, affixed to a solid support, borne on a cell surface or located intracellularly. One 
method of drug screening utilizes eukaryotic or prokaryotic host cells which are stably 
transformed with recombinant nucleic acids expressing the polypeptide or a fragment 
thereof. Drugs are screened against such transformed cells in competitive binding assays. 
Such cells, either in viable or fixed form, can be used for standard binding assays. One 

25 may measure, for example, the formation of complexes between polypeptides of the 

invention or fragments and the agent being tested or examine the diminution in complex 
formation between the novel polypeptides and an appropriate cell line, which are well 
known in the art. 

Sources for test compounds that' may be screened for ability to bind to or 
30 modulate (i.e., increase or decrease) the activity of polypeptides of the invention include 
(1) inorganic and organic chemical libraries, (2) natural product libraries, and (3) 
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combinatorial libraries comprised of either random or mimetic peptides, oligonucleotides 
or organic molecules. 

Chemical libraries may be readily synthesized or purchased from a number of 
commercial sources, and may include structural analogs of known compounds or 
5 compounds that are identified as "hits" or "leads" via natural product screening. 

The sources of natural product libraries are microorganisms (including bacteria 
and fungi), animals, plants or other vegetation, or marine organisms, and libraries of 
mixtures for screening may be created by: (1) fermentation and extraction of broths from 
soil, plant or marine microorganisms or (2) extraction of the organisms themselves. 

10 Natural product libraries include polyketides, non-ribosomal peptides, and (non-naturally 
occurring) variants thereof. For a review, see Science 282:63-6% (1998). 

Combinatorial libraries are composed of large numbers of peptides, 
oligonucleotides or organic compounds and can be readily prepared by traditional 
automated synthesis methods, PCR, cloning or proprietary synthetic methods. Of 

15 particular interest are peptide and oligonucleotide combinatorial libraries. Still other 
libraries of interest include peptide, protein, peptidomimetic, multiparallel synthetic 
collection, recombinatorial, and polypeptide libraries. For a review of combinatorial 
chemistry and libraries created therefrom, see Myers, Cum Opin. Biolechnol. 8:701-707 
(1997). For reviews and examples of peptidomimetic libraries, see Al-Obeidi et aL, Mol 

20 BiotechnoU 9(3):205-23 (1998); Hruby et al., Curr Opin Chem Biol, 1(1):1 14-19 (1997); 
Domer et al., Bioorg Med Chem, 4(5):709-15 (1996) (alkylated dipeptides). 

Identification of modulators through use of the various libraries described herein 
permits modification of the candidate "hit" (or "lead") to optimize the capacity of the 
"hit" to bind a polypeptide of the invention. The molecules identified in the binding assay 

25 are then tested for antagonist or agonist activity in in vivo tissue culture or animal models 
that are well known in the art. In brief, the molecules are titrated into a plurality of cell 
cultures or animals and then tested for either cell/animal death or prolonged survival of 
the animal/cells. 

The binding molecules thus identified may be complexed with toxins, e.g., ricin 
30 or cholera, or with other compounds that are toxic to cells such as radioisotopes. The 

toxin-binding molecule complex is then targeted to a tumor or other cell by the specificity 
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of the binding molecule for a polypeptide of the invention. Alternatively, the binding 
molecules may be complexed with imaging agents for targeting and imaging purposes. 

4.10.14 ASSAY FOR RECEPTOR ACTIVITY 

5 The invention also provides methods to detect specific binding of a polypeptide 

e.g. a ligand or a receptor. The art provides numerous assays particularly useful for 
identifying previously unknown binding partners for receptor polypeptides of the 
invention. For example, expression cloning using mammalian or bacterial cells, or 
dihybrid screening assays can be used to identify polynucleotides encoding binding 

10 partners. As another example, affinity chromatography with the appropriate immobilized 
polypeptide of the invention can be used to isolate polypeptides that recognize and bind 
polypeptides of the invention. There are a number of different libraries used for the 
identification of compounds, and in particular small molecules, that modulate (/.&, 
increase or decrease) biological activity of a polypeptide of the invention. Ligands for 

15 receptor polypeptides of the invention can also be identified by adding exogenous 
ligands, or cocktails of ligands to two cells populations that are genetically identical 
except for the expression of the receptor of the invention: one cell population expresses 
the receptor of the invention whereas the other does not. The response of the two cell 
populations to the addition of ligands(s) are then compared. Alternatively, an expression 

20 library can be co-expressed with the polypeptide of the invention in cells and assayed for 
an autocrine response to identify potential ligand(s). As still another example, BIAcore 
assays, gel overlay assays, or other methods known in the art can be used to identify 
binding partner polypeptides, including, (1) orgemic and inorganic chemical libraries, (2) 
natural product libraries, and (3) combinatorial libraries comprised of random peptides, 

25 oligonucleotides or organic molecules. 

The role of downstream intracellular signaling molecules in the signaling cascade 
of the polypeptide of the invention can be determined. For example, a chimeric protein in 
which the cytoplasmic domain of the polypeptide of the invention is fused to the 
extracellular portion of a protein, whose ligand has been identified, is produced in a host 

30 cell. The cell is then incubated with the ligand specific for the extracellular portion of the 
chimeric protein, thereby activating the chimeric receptor. Known downstream proteins 
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involved in intracellular signaling can then be assayed for expected modifications i.e. 
phosphorylation. Other methods known to those in the art can also be used to identify 
signaling molecules involved in receptor activity. 

5 4.10.15 ANTI INFLAMMATORY ACTIVITY 

Compositions of the present invention may also exhibit anti-inflammatory 
activity. The anti-inflammatory activity may be achieved by providing a stimulus to cells 
involved in the inflammatory response, by inhibiting or promoting cell-cell interactions 
(such as, for example, cell adhesion), by inhibiting or promoting chemotaxis of cells 

10 involved in the inflammatory process, inhibiting or promoting cell extravasation, or by 
stimulating or suppressing production of other factors which more directly inhibit or 
promote an inflammatory response. Compositions with such activities can be used to treat 
inflammatory conditions including chronic or acute conditions), including without 
limitation intimation associated with infection (such as septic shock, sepsis or systemic 

1 5 inflammatory response syndrome (SIRS)), ischemia-reperfusion injury, endotoxin 
lethality, arthritis, complement-mediated hyperacute rejection, nephritis, cytokine or 
chemokine-induced lung injury, inflammatory bowel disease, Crohn's disease or resulting 
from over production of cytokines such as TNF or IL-1. Compositions of the invention 
may also be useful to treat anaphylaxis and hypersensitivity to an antigenic substance or 

20 material. Compositions of this invention may be utilized to prevent or treat conditions 
such as, but not limited to, sepsis, acute pancreatitis, endotoxin shock, cytokine induced 
shock, rheumatoid arthritis, chronic inflammatory arthritis, pancreatic cell damage from 
diabetes mellitus type 1, graft versus host disease, inflammatory bowel disease, 
inflamation associated with pulmonary disease, other autoimmune disease or 

25 inflammatory disease, an antiproliferative agent such as for acute or chronic mylegenous 
leukemia or in the prevention of premature labor secondary to intrauterine infections. 

4.10.16 LEUKEMIAS 

Leukemias and related disorders may be treated or prevented by administration of 
30 a therapeutic that promotes or inhibits function of the polynucleotides and/or 

polypeptides of the invention. Such leukemias and related disorders include but are not 
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limited to acute leukemia, acute lymphocytic leukemia, acute myelocytic leukemia, 
myeloblasts, promyelocyte, myelomonocytic, monocytic, erythro leukemia, chronic 
leukemia, chronic myelocytic (granulocytic) leukemia and chronic lymphocytic leukemia 
(for a review of such disorders, see Fishman et al., 1985, Medicine, 2d Ed., J.B. 
5 Lippincott Co., Philadelphia). 

4.10.17 NERVOUS SYSTEM DISORDERS 

Nervous system disorders, involving cell types which can be tested for efficacy of 
intervention with compounds that modulate the activity of the polynucleotides and/or 

10 polypeptides of the invention, and which can be treated upon thus observing an indication 
of therapeutic utility, include but are not limited to nervous system injuries, and diseases 
or disorders which result in either a disconnection of axons, a diminution or degeneration 
of neurons, or demyelination. Nervous system lesions which may be treated in a patient 
(including human and non-human mammalian patients) according to the invention 

15 include but are not limited to the following lesions of either the central (including spinal 
cord, brain) or peripheral nervous systems: 

(i) traumatic lesions, including lesions caused by physical injury or associated 
with surgery, for example, lesions which sever a portion of the nervous system, or 
compression injuries; 

20 (ii) ischemic lesions, in which a lack of oxygen in a portion of the nervous 

system results in neuronal injury or death, including cerebral infarction or ischemia, or 
spinal cord infarction or ischemia; 

(iii) infectious lesions, in which a portion of the nervous system is destroyed or 
injured as a result of infection, for example, by an abscess of associated with infection by 

25 human immunodeficiency virus, herpes zoster, or herpes simplex virus or with Lyme 
disease, tuberculosis, syphilis; 

(iv) degenerative lesions, in which a portion of the nervous system is destroyed 
or injured as a result of a degenerative process including but not limited to degeneration 
associated with Parkinson's disease, Alzheimer's disease, Huntington's chorea, or 

30 amyotrophic lateral sclerosis; 
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(v) lesions associated with nutritional diseases or disorders, in which a portion 
of the nervous system is destroyed or injured by a nutritional disorder or disorder of 
metabolism including but not limited to, vitamin B12 deficiency, folic acid deficiency, 
Wernicke disease, tobacco-alcohol amblyopia, Marchiafava-Bignami disease (primary 

5 degeneration of the corpus callosum), and alcoholic cerebellar degeneration; 

(vi) neurological lesions associated with systemic diseases including but not 
limited to diabetes (diabetic neuropathy, Bell's palsy), systemic lupus erythematosus, 
carcinoma, or sarcoidosis; 

(vii) lesions caused by toxic substances including alcohol, lead, or particular 
10 neurotoxins; and 

(viii) demyelinated lesions in which a portion of the nervous system is 
destroyed or injured by a demyelinating disease including but not limited to multiple 
sclerosis, human immunodeficiency virus-associated myelopathy, transverse myelopathy 
or various etiologies, progressive multifocal leukoencephalopathy, and central pontine 

15 myelinolysis. 

Therapeutics which are useful according to the invention for treatment of a 
nervous system disorder may be selected by testing for biological activity in promoting 
the survival or differentiation of neurons. For example, and not by way of limitation, 
therapeutics which elicit any of the following effects may be useful according to the 

20 invention: 

(i) increased survival time of neurons in culture; 

(ii) increased sprouting of neurons in culture or in vivo; 

(iii) increased production of a neuron-associated molecule in culture or in v/vo, 
e.g., choline acetyltransferase or acetylcholinesterase with respect to motor neurons; or 

25 (iv) decreased symptoms of neuron dysfunction in vivp. 

Such effects may be measured by any method known in the art. In preferred, 
non-limiting embodiments, increased survival of neurons may be measured by the 
method set forth in Arakawa et al. (1990, J. Neurosci. 10:3507-3515); increased sprouting 
of neurons may be detected by methods set forth in Pestronk et al. (1980, Exp. Neurol. 

30 70:65-82) or Brown et al. (1981, Ann. Rev. Neurosci. 4:17-42); increased production of 
neuron-associated molecules may be measured by bioassay, enzymatic assay, antibody 
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binding, Northern blot assay, e/c M depending on the molecule to be measured; and motor 
neuron dysfunction may be measured by assessing the physical manifestation of motor 
neuron disorder, e.g., weakness, motor neuron conduction velocity, or functional 
disability. 

5 In specific embodiments, motor neuron disorders that may be treated according to 

the invention include but are not limited to disorders such as infarction, infection, 
exposure to toxin, trauma, surgical damage, degenerative disease or malignancy that may 
affect motor neurons as well as other components of the nervous system, as well as 
disorders that selectively affect neurons such- as amyotrophic lateral sclerosis, and 

10 including but not limited to progressive spinal muscular atrophy, progressive bulbar 
palsy, primary lateral sclerosis, infantile and juvenile muscular atrophy, progressive 
bulbar paralysis of childhood (Fazio-Londe syndrome), poliomyelitis and the post polio 
syndrome, and Hereditary Motorsensory Neuropathy (Charcot-Marie-Tooth Disease). 



15 4.10.18 OTHER ACTIVITIES 

A polypeptide of the invention may also exhibit one or more of the following 
additional activities or effects: inhibiting the growth, infection or function of, or killing, 
infectious agents, including, without limitation, bacteria, viruses, fungi and other 
parasites; effecting (suppressing or enhancing) bodily characteristics, including, without 

20 limitation, height, weight, hair color, eye color, skin, fat to lean ratio or other tissue 
pigmentation, or organ or body part size or shape (such as, for example, breast 
augmentation or diminution, change in bone form or shape); effecting biorhythms or 
circadian cycles or rhythms; effecting the fertility of male or female subjects; effecting 
the metabolism, catabolism, anabolism, processing, utilization, storage or elimination of 

25 dietary fat, lipid, protein, carbohydrate, vitamins, minerals, co-factors or other nutritional 
factors or component(s); effecting behavioral characteristics, including, without 
limitation, appetite, libido, stress, cognition (including cognitive disorders), depression 
(including depressive disorders) and violent behaviors; providing analgesic effects or 
other pain reducing effects; promoting differentiation and growth of embryonic stem cells 

30 in lineages other than hematopoietic lineages; hormonal or endocrine activity; in the case 
of enzymes, correcting deficiencies of the enzyme and treating deficiency-related 
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diseases; treatment of hyperproliferative disorders (such as, for example, psoriasis); 
immunoglobulin-like activity (such as, for example, the ability to bind antigens or 
complement); and the ability to act as an antigen in a vaccine composition to raise an 
immune response against such protein or another material or entity which is 
5 cross-reactive with such protein. 

4.10.19 IDENTIFICATION OF POLYMORPHISMS 

The demonstration of polymorphisms makes possible the identification of such 
polymorphisms in human subjects and the pharmacogenetic use of this information for 

10 diagnosis and treatment. Such polymorphisms may be associated with, e.g., differential 
predisposition! or susceptibility to various disease states (such as disorders involving 
inflammation or immune response) or a differential response to drug administration, and 
this genetic information can be used to tailor preventive or therapeutic treatment 
appropriately. For example, the existence of a polymorphism associated with a 

15 predisposition to inflammation or autoimmune disease makes possible the diagnosis of 
this condition in humans by identifying the presence of the polymorphism. 

Polymorphisms can be identified in a variety of ways known in the art which all 
generally involve obtaining a sample from a patient, analyzing DNA from the sample, 
optionally involving isolation or amplification of the DNA, and identifying the presence 

20 of the polymorphism in the DNA. For example, PCR may be used to amplify an 

appropriate fragment of genomic DNA which may then be sequenced. Alternatively, the 
DNA may be subjected to allele-specific oligonucleotide hybridization (in which 
appropriate oligonucleotides are hybridized to the DNA under conditions permitting 
detection of a single base mismatch) or to a single nucleotide extension assay (in which 

25 an oligonucleotide that hybridizes immediately adjacent to the position of the 

polymorphism is extended with one or more labeled nucleotides). In addition, traditional 
restriction fragment length polymorphism analysis (using restriction enzymes that 
provide differential digestion of the genomic DNA depending on the presence or absence 
of the polymorphism) may be performed. Arrays with nucleotide sequences of the 

30 present invention can be used to detect polymorphisms. The array can comprise modified 
nucleotide sequences of the present invention in order to detect the nucleotide sequences 
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of the present invention. In the alternative, any one of the nucleotide sequences of the 
present invention can be placed on the array to detect changes from those sequences. 

Alternatively a polymorphism resulting in a change in the amino acid sequence 
could also be detected by detecting a corresponding change in amino acid sequence of the 
5 protein, e.g., by an antibody specific to the variant sequence. 

4.10.20 ARTHRITIS AND INFLAMMATION 

The immunosuppressive effects of the compositions of the invention against 
rheumatoid arthritis is determined in an experimental animal model system. The 

10 experimental model system is adjuvant induced arthritis in rats, and the protocol is 

described by J. Holoshitz, et at., 1983, Science, 219:56, or by B. Waksman et al., 1963, 
Int. Arch. Allergy Appl. Immunol., 23:129. Induction of the disease can be caused by a 
single injection, generally intradermally, of a suspension of killed Mycobacterium 
tuberculosis in complete Freund f s adjuvant (CFA). The route of injection can vary, but 

15 rats may be injected at the base of the tail with an adjuvant mixture. The polypeptide is 
administered in phosphate buffered solution (PBS) at a dose of about 1-5 mg/kg. The 
control consists of administering PBS only. 

The procedure for testing the effects of the test compound would consist of 
intradermally injecting killed Mycobacterium tuberculosis in CFA followed by 

20 immediately administering the test compound and subsequent treatment every other day 
until day 24. At 14, 15, 18, 20, 22, and 24 days after injection of Mycobacterium CFA, an 
overall arthritis score may be obtained as described by J. Holoskitz above. An analysis of 
the data would reveal that the test compound would have a dramatic affect on the 
swelling of the joints as measured by a decrease of the arthritis score. 

25 

4.11 THERAPEUTIC METHODS 

The compositions (including polypeptide fragments, analogs, variants and 
antibodies or other binding partners or modulators including antisense polynucleotides) 
of the invention have numerous applications in a variety of therapeutic methods. 
30 Examples of therapeutic applications include, but are not limited to, those exemplified 
herein. 
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4.11.1 EXAMPLE 

One embodiment of the invention is the administration of an effective amount of 
the polypeptides or other composition of the invention to individuals affected by a 
5 disease or disorder that can be modulated by regulating the peptides of the invention. 
While the mode of administration is not particularly important, parenteral administration 
is preferred. An exemplary mode of administration is to deliver an intravenous bolus. 
The dosage of the polypeptides or other composition of the invention will normally be 
determined by the prescribing physician. It is to be expected that the dosage will vary 

10 according to the age, weight, condition and response of the individual patient. Typically, 
the amount of polypeptide administered per dose will be in the range of about 0.0I|xg/kg 
to 100 mg/kg of body weight, with the preferred dose being about O.lfig/kg to 10 mg/kg 
of patient body weight. For parenteral administration, polypeptides of the invention will 
be formulated in an injectable form combined with a pharmaceutically acceptable 

15 parenteral vehicle. Such vehicles are well known in the art and examples include water, 
saline, Ringer's solution, dextrose solution, and solutions consisting of small amounts of 
the human serum albumin. The vehicle may contain minor amounts of additives that 
maintain the isotonicity and stability of the polypeptide or other active ingredient. The 
preparation of such solutions is within the skill of the art. 

20 

4.12 PHARMACEUTICAL FORMULATIONS AND ROUTES OF 
ADMINISTRATION 

A protein or other composition of the present invention (from whatever source 
derived, including without limitation from recombinant and non-recombinant sources and 

25 including antibodies and other binding partners of the polypeptides of the invention) may 
be administered to a patient in need, by itself, or in pharmaceutical compositions where it 
is mixed with suitable carriers or excipient(s) at doses to treat or ameliorate a variety of 
disorders. Such a composition may optionally contain (in addition to protein or other 
active ingredient and a carrier) diluents, fillers, salts, buffers, stabilizers, solubilizers, and 

30 other materials well known in the art. The term "pharmaceutically acceptable" means a 
non-toxic material that does not interfere with the effectiveness of the biological activity 
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of the active ingredient(s). The characteristics of the carrier will depend on the route of 
administration. The pharmaceutical composition of the invention may also contain 
cytokines, Iymphokines, or other hematopoietic factors such as M-CSF, GM-CSF, TNF, 
IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-1 1, IL-1 2, IL-13, IL-14, 
5 IL-1 5, IFN, TNFO, TNF1, TNF2, G-CSF, Meg-CSF, thrombopoietin, stem cell factor, 
and erythropoietin. In further compositions, proteins of the invention may be combined 
with other agents beneficial to the treatment of the disease or disorder in question. These 
agents include various growth factors such as epidermal growth factor (EGF), 
platelet-derived growth factor (PDGF), transforming growth factors (TGF-a and TGF-p), 

10 insulin-like growth factor (IGF), as well as cytokines described herein. 

The pharmaceutical composition may further contain other agents which either 
enhance the activity of the protein or other active ingredient or complement its activity or 
use in treatment. Such additional factors and/or agents may be included in the 
pharmaceutical composition to produce a synergistic effect with protein or other active 

15 ingredient of the invention, or to minimize side effects. Conversely, protein or other 
active ingredient of the present invention may be included in formulations of the 
particular clotting factor, cytokine, lymphokine, other hematopoietic factor, thrombolytic 
or antithrombotic factor, or anti- inflammatory agent to minimize side effects of the 
clotting factor, cytokine, lymphokine, other hematopoietic factor, thrombolytic or 

20 anti-thrombotic factor, or anti-inflammatory agent (such as IL-IRa, IL-1 Hyl, IL-1 Hy2, 
anti-TNF, corticosteroids, immunosuppressive agents). A protein of the present 
invention may be active in multimers (e.g., heterodimers or homodimers) or complexes 
with itself or other proteins. As a result, pharmaceutical compositions of the invention 
may comprise a protein of the invention in such multimeric or complexed form. 

25 As an alternative to being included in a pharmaceutical composition of the 

invention including a first protein, a second protein or a therapeutic agent may be 
concurrently administered with the first protein (e.g., at the same time, or at differing 
times provided that therapeutic concentrations of the combination of agents is achieved at 
the treatment site). Techniques for formulation and administration of the compounds of 

30 the instant application may be found in "Remington's Pharmaceutical Sciences," Mack 
Publishing Co., Easton, PA, latest edition. A therapeutically effective dose further refers 
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to that amount of the compound sufficient to result in amelioration of symptoms, e.g., 
treatment, healing, prevention or amelioration of the relevant medical condition, or an 
increase in rate of treatment, healing, prevention or amelioration of such conditions. 
When applied to an individual active ingredient, administered alone, a therapeutically 
5 effective dose refers to that ingredient alone. When applied to a combination, a 

therapeutically effective dose refers to combined amounts of the active ingredients that 
result in the therapeutic effect, whether administered in combination, serially or 
simultaneously. 

In practicing the method of treatment or use of the present invention, a 
10 therapeutically effective amount of protein or other active ingredient of the present 

invention is administered to a mammal having a condition to be treated. Protein or other 
active ingredient of the present invention may be administered in accordance with the 
method of the invention either alone or in combination with other therapies such as 
treatments employing cytokines, lymphokines or other hematopoietic factors. When co- 
1 5 administered with one or more cytokines, lymphokines or other hematopoietic factors, 
protein or other active ingredient of the present invention may be administered either 
simultaneously with the cytokine(s), lymphokine(s), other hematopoietic factor(s), 
thrombolytic or anti-thrombotic factors, or sequentially. If administered sequentially, the 
attending physician will decide on the appropriate sequence of administering protein or 
20 other active ingredient of the present invention in combination with cytokine(s), 

lymphokine(s), other hematopoietic factor(s), thrombolytic or anti-thrombotic factors. 



4.12.1 ROUTES OF ADMINISTRATION 

Suitable routes of administration may, for example, include oral, rectal, 
25 transmucosal, or intestinal administration; parenteral delivery, including intramuscular, 
subcutaneous, intramedullary injections, as well as intrathecal, direct intraventricular, 
intravenous, intraperitoneal, intranasal, or intraocular injections. Administration of 
protein or other active ingredient of the present invention used in the pharmaceutical 
composition or to practice the method of the present invention can be carried out in a 
30 variety of conventional ways, such as oral ingestion, inhalation, topical application or 
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cutaneous, subcutaneous, intraperitoneal, parenteral or intravenous injection. Intravenous 
administration to the patient is preferred. 

Alternately, one may administer the compound in a local rather than systemic 
manner, for example, via injection of the compound directly into a arthritic joints or in 
5 fibrotic tissue, often in a depot or sustained release formulation. In order to prevent the 
scarring process frequently occurring as complication of glaucoma surgery, the 
compounds may be administered topically, for example, as eye drops. Furthermore, one 
may administer the drug in a targeted drug delivery system, for example, in a liposome 
coated with a specific antibody, targeting, for example, arthritic or fibrotic tissue. The 

1 0 liposomes will be targeted to and taken up selectively by the afflicted tissue. 

The polypeptides of the invention are administered by any route that delivers an 
effective dosage to the desired site of action. The determination of a suitable route of 
administration and an effective dosage for a particular indication is within the level of 
skill in the art. Preferably for wound treatment, one administers the therapeutic 

15 compound directly to the site. Suitable dosage ranges for the polypeptides of the 

invention can be extrapolated from these dosages or from similar studies in appropriate 
animal models. Dosages can then be adjusted as necessary by the clinician to provide 
maximal therapeutic benefit. 

20 4.12.2 COMPOSITIONS/FORMULATIONS 

Pharmaceutical compositions for use in accordance with the present invention 
thus may be formulated in a conventional maimer using one or more physiologically 
acceptable carriers comprising excipients and auxiliaries which facilitate processing of 
the active compounds into preparations which can be used pharmaceutical^. These 

25 pharmaceutical compositions may be manufactured in a manner that is itself known, e.g., 
by means of conventional mixing, dissolving, granulating, dragee-making, levigating, 
emulsifying, encapsulating, entrapping or lyophilizing processes. Proper formulation is 
dependent upon the route of administration chosen. When a therapeutically effective 
amount of protein or other active ingredient of the present invention is administered 

30 orally, protein or other active ingredient of the present invention will be in the form of a 
tablet, capsule, powder, solution or elixir. When administered in tablet form, the 
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pharmaceutical composition of the invention may additionally contain a solid carrier such 
as a gelatin or an adjuvant. The tablet, capsule, and powder contain from about 5 to 95% 
protein or other active ingredient of the present invention, and preferably from about 25 
to 90% protein or other active ingredient of the present invention. When administered in 
5 liquid form, a liquid carrier such as water, petroleum, oils of animal or plant origin such 
as peanut oil, mineral oil, soybean oil, or sesame oil, or synthetic oils may be added. The 
liquid form of the pharmaceutical composition may further contain physiological saline 
solution, dextrose or other saccharide solution, or glycols such as ethylene glycol, 
propylene glycol or polyethylene glycol. When administered in liquid form, the 

10 pharmaceutical composition contains from about 0.5 to 90% by weight of protein or other 
active ingredient of the present invention, and preferably from about 1 to 50% protein or 
other active ingredient of the present invention. 

When a therapeutically effective amount of protein or other active ingredient of 
the present invention is administered by intravenous, cutaneous or subcutaneous 

15 injection, protein or other active ingredient of the present invention will be in the form of 
a pyrogen-free, parenterally acceptable aqueous solution. The preparation of such 
parenterally acceptable protein or other active ingredient solutions, having due regard to 
pH, isotonicity, stability, and the like, is within the skill in the art. A preferred 
pharmaceutical composition for intravenous, cutaneous, or subcutaneous injection should 

20 contain, in addition to protein or other active ingredient of the present invention, an 
isotonic vehicle such as Sodium Chloride Injection, Ringer's Injection, Dextrose 
Injection, Dextrose and Sodium Chloride Injection, Lactated Ringer's Injection, or other 
vehicle as known in the art. The pharmaceutical composition of the present invention 
may also contain, stabilizers, preservatives, buffers, antioxidants, or other additives 

25 known to those of skill in the art. For injection, the agents of the invention may be 

formulated in aqueous solutions, preferably in physiologically compatible buffers such as 
Hanks's solution, Ringer's solution, or physiological saline buffer. For transmucosal 
administration, penetrants appropriate to the barrier to be permeated are used in the 
formulation. Such penetrants are generally known in the art. 

30 For oral administration, the compounds can be formulated readily by combining 

the active compounds with pharmaceutically acceptable carriers well known in the art. 
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Such carriers enable the compounds of the invention to be formulated as tablets, pills, 
dragees, capsules, liquids, gels, syrups, slurries, suspensions and the like, for oral 
ingestion by a patient to be treated. Pharmaceutical preparations for oral use can be 
obtained from a solid excipient, optionally grinding a resulting mixture, and processing 

5 the mixture of granules, after adding suitable auxiliaries, if desired, to obtain tablets or 
dragee cores. Suitable excipients are, in particular, fillers such as sugars, including 
lactose, sucrose, mannitol, or sorbitol; cellulose preparations such as, for example, maize 
starch, wheat starch, rice starch, potato starch, gelatin, gum tragacanth, methyl cellulose, 
hydroxypropylmethyl-cellulose, sodium carboxymethylcellulose, and/or 

10 polyvinylpyrrolidone (PVP). If desired, disintegrating agents may be added, such as the 
cross-linked polyvinyl pyrrolidone, agar, or alginic acid or a salt thereof such as sodium 
alginate. Dragee cores are provided with suitable coatings. For this purpose, 
concentrated sugar solutions may be used, which may optionally contain gum arabic, talc, 
polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer 

15 solutions, and suitable organic solvents or solvent mixtures. Dyestuffs or pigments may 
be added to the tablets or dragee coatings for identification or to characterize different 
combinations of active compound doses. 

Pharmaceutical preparations which can be used orally include push-fit capsules 
made of gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer, such as 

20 glycerol or sorbitol. The push-fit capsules can contain the active ingredients in admixture 
with filler such as lactose, binders such as starches, and/or lubricants such as talc or 
magnesium stearate and, optionally, stabilizers. In soft capsules, the active compounds 
may be dissolved or suspended in suitable liquids, such as fatty oils, liquid paraffin, or 
liquid polyethylene glycols. In addition, stabilizers may be added. All formulations for 

25 oral administration should be in dosages suitable for such administration. For buccal 
administration, the compositions may take the form of tablets or lozenges formulated in 
conventional manner. 

For administration by inhalation, the compounds for use according to the present 
invention are conveniently delivered in the form of an aerosol spray presentation from 

30 pressurized packs or a nebuliser, with the use of a suitable propellant, e.g. , 

dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon 
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dioxide or other suitable gas. In the case of a pressurized aerosol the dosage unit may be 
determined by providing a valve to deliver a metered amount. Capsules and cartridges 
of, e.g., gelatin for use in an inhaler or insufflator may be formulated containing a powder 
mix of the compound and a suitable powder base such as lactose or starch. The 

5 compounds may be formulated for parenteral administration by injection, e.g., by bolus 
injection or continuous infusion. Formulations for injection may be presented in unit 
dosage form, e.g., in ampules or in multi-dose containers, with an added preservative. 
The compositions may take such forms as suspensions, solutions or emulsions in oily or 
aqueous vehicles, and may contain formulatory agents such as suspending, stabilizing 

1 0 and/or dispersing agents. 

Pharmaceutical formulations for parenteral administration include aqueous 
solutions of the active compounds in water-soluble form. Additionally, suspensions of 
the active compounds may be prepared as appropriate oily injection suspensions. 
Suitable lipophilic solvents or vehicles include fatty oils such as sesame oil, or synthetic 

15 fatty acid esters, such as ethyl oleate or triglycerides, or liposomes. Aqueous injection 
suspensions may contain substances which increase the viscosity of the suspension, such 
as sodium carboxymethyl cellulose, sorbitol, or dextran. Optionally, the suspension may 
also contain suitable stabilizers or agents which increase the solubility of the compounds 
to allow for the preparation of highly concentrated solutions. Alternatively, the active 

20 ingredient may be in powder form for constitution with a suitable vehicle, e.g., sterile 
pyrogen-free water, before use. 

The compounds may also be formulated in rectal compositions such as 
suppositories or retention enemas, e.g., containing conventional suppository bases such as 
cocoa butter or other glycerides. In addition to the formulations described previously, the 

25 compounds may also be formulated as a depot preparation. Such long acting 

formulations may be administered by implantation (for example subcutaneously or 
intramuscularly) or by intramuscular injection. Thus, for example, the compounds may 
be formulated with suitable polymeric or hydrophobic materials (for example as an 
emulsion in an acceptable oil) or ion exchange resins, or as sparingly soluble derivatives, 

30 for example, as a sparingly soluble salt. 
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A pharmaceutical carrier for the hydrophobic compounds of the invention is a co- 
solvent system comprising benzyl alcohol, a nonpolar surfactant, a water-miscible 
organic polymer, and an aqueous phase. The co-solvent system may be the VPD 
co-solvent system. VPD is a solution of 3% w/v benzyl alcohol, 8% w/v of the nonpolar 
5 surfactant polysorbate 80, and 65% w/v polyethylene glycol 300, made up to volume in 
absolute ethanol. The VPD co-solvent system (VPD:5W) consists of VPD diluted 1:1 
with a 5% dextrose in water solution. This co-solvent system dissolves hydrophobic 
compounds well, and itself produces low toxicity upon systemic administration. 
Naturally, the proportions of a co-solvent system may be varied considerably without 

10 destroying its solubility and toxicity characteristics. Furthermore, the identity of the 
co-solvent components may be varied: for example, other low-toxicity nonpolar. 
surfactants may be used instead of polysorbate 80; the fraction size of polyethylene 
glycol may be varied; other biocompatible polymers may replace polyethylene glycol, 
e.g. polyvinyl pyrrolidone; and other sugars or polysaccharides may substitute for 

1 5 dextrose. Alternatively, other delivery systems for hydrophobic pharmaceutical 

compounds may be employed. Liposomes and emulsions are well known examples of 
delivery vehicles or carriers for hydrophobic drugs. Certain organic solvents such as 
dimethylsulfoxide also may be employed, although usually at the cost of greater toxicity. 
Additionally, the compounds may be delivered using a sustained-release system, such as 

20 semipermeable matrices of solid hydrophobic polymers containing the therapeutic agent. 
Various types of sustained-release materials have been established and are well known by 
those skilled in the art. Sustained-release capsules may, depending on their chemical 
nature, release the compounds for a few weeks up to over 100 days. Depending on the 
chemical nature and the biological stability of the therapeutic reagent, additional 

25 strategies for protein or other active ingredient stabilization may be employed. 

The pharmaceutical compositions also may comprise suitable solid or gel phase 
carriers or excipients. Examples of such carriers or excipients include but are not limited 
to calcium carbonate, calcium phosphate, various sugars, starches, cellulose derivatives, 
gelatin, and polymers such as polyethylene glycols. Many of the active ingredients of the 

30 invention may be provided as salts with pharmaceutical^ compatible counter ions. Such 
pharmaceutically acceptable base addition salts are those salts which retain the biological 
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effectiveness and properties of the free acids and which are obtained by reaction with 
inorganic or organic bases such as sodium hydroxide, magnesium hydroxide, ammonia, 
trialkylamine, dialkylamine, monoalkylamine, dibasic amino acids, sodium acetate, 
potassium benzoate, triethanol amine and the like. 
5 The pharmaceutical composition of the invention may be in the form of a 

complex of the protein(s) or other active ingredient(s) of present invention along with 
protein or peptide antigens. The protein and/or peptide antigen will deliver a stimulatory 
signal to both B and T lymphocytes. B lymphocytes will respond to antigen through their 
surface immunoglobulin receptor. T lymphocytes will respond to antigen through the T 
1 0 cell receptor (TCR) following presentation of the antigen by MHC proteins. MHC and 
structurally related proteins including those encoded by class I and class II MHC genes 
on host cells will serve to present the peptide antigen(s) to T lymphocytes. The antigen 
components could also be supplied as purified MHC-peptide complexes alone or with 
co-stimulatory molecules that can directly signal T cells. Alternatively antibodies able to 

1 5 bind surface immunoglobulin and other molecules on B cells as well as antibodies able to 
bind the TCR and other molecules on T cells can be combined with the pharmaceutical 
composition of the invention. 

The pharmaceutical composition of the invention may be in the form of a 
liposome in which protein of the present invention is combined, in addition to other 

20 pharmaceutical^ acceptable carriers, with amphipathic agents such as lipids which exist 
in aggregated form as micelles, insoluble monolayers, liquid crystals, or lamellar layers 
in aqueous solution. Suitable lipids for liposomal formulation include, without limitation, 
monoglycerides, diglycerides, sulfatides, lysolecithins, phospholipids, saponin, bile acids, 
and the like. Preparation of such liposomal formulations is within the level of skill in the 

25 art, as disclosed, for example, in U.S. Patent Nos. 4,235,871 ; 4,501,728; 4,837,028; and 
4,737,323, all of which are incorporated herein by reference. 

The amount of protein or other active ingredient of the present invention in the 
pharmaceutical composition of the present invention will depend upon the nature and 
severity of the condition being treated, and on the nature of prior treatments which the 

30 patent has undergone. Ultimately, the attending physician will decide the amount of 
protein or other active ingredient of the present invention with which to treat each 
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individual patient. Initially, the attending physician will administer low doses of protein 
or other active ingredient of the present invention and observe the patients response. 
Larger doses of protein or other active ingredient of the present invention may be 
administered until the optimal therapeutic effect is obtained for the patient, and at that 
5 point the dosage is not increased further. It is contemplated that the various 

pharmaceutical compositions used to practice the method of the present invention should 
contain about 0.01 ^g to about 100 mg (preferably about 0.1 \xg to about 10 mg, more 
preferably about 0.1 \xg to about 1 mg) of protein or other active ingredient of the present 
invention per kg body weight. For compositions of the present invention which are 

10 useful for bone, cartilage, tendon or ligament regeneration, the therapeutic method 

includes administering the composition topically, systematically, or locally as an implant 
or device. When administered, the therapeutic composition for use in this invention is, of 
course, in a pyrogen-free, physiologically acceptable form. Further, the composition may 
desirably be encapsulated or injected in a viscous form for delivery to the site of bone, 

15 cartilage or tissue damage. Topical administration may be suitable for wound healing 
and tissue repair. Therapeutically useful agents other than a protein or other active 
ingredient of the invention which may also optionally be included in the composition as 
described above, may alternatively or additionally, be administered simultaneously or 
sequentially with the composition in the methods of the invention. Preferably for bone 

20 and/or cartilage formation, the composition would include a matrix capable of delivering 
the protein-containing or other active ingredient-containing composition to the site of 
bone and/or cartilage damage, providing a structure for the developing bone and cartilage 
and optimally capable of being resorbed into the body. Such matrices may be formed of 
materials presently in use for other implanted medical applications. 

25 The choice of matrix material is based on biocompatibility, biodegradability, 

mechanical properties, cosmetic appearance and interface properties. The particular 
application of the compositions will define the appropriate formulation. Potential 
matrices for the compositions may be biodegradable and chemically defined calcium 
sulfate, tricalcium phosphate, hydroxyapatite, polylactic acid, polyglycolic acid and 

30 polyanhydrides. Other potential materials are biodegradable and biologically 

well-defined, such as bone or dermal collagen. Further matrices are comprised of pure 
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proteins or extracellular matrix components. Other potential matrices are 
nonbiodegradable and chemically defined, such as sintered hydroxyapatite, bioglass, 
aluminates, or other ceramics. Matrices may be comprised of combinations of any of the 
above mentioned types of material, such as polylactic acid and hydroxyapatite or 

5 collagen and tricalcium phosphate. The bioceramics may be altered in composition, such 
as in calcium-aluminate-phosphate and processing to alter pore size, particle size, particle 
shape, and biodegradability. Presently preferred is a 50:50 (mole weight) copolymer of 
lactic acid and glycolic acid in the form of porous particles having diameters ranging 
from 1 50 to 800 microns. In some applications, it will be useful to utilize a sequestering 

10 agent, such as carboxymethyl cellulose or autologous blood clot, to prevent the protein 
compositions from disassociating from the matrix. 

A preferred family of sequestering agents is cellulosic materials such as 
alkylcelluloses (including hydroxyalkylcelluloses), including methylcellulose, 
ethylcellulose, hydroxyethylcellulose, hydroxypropylcellulose, 

15 hydroxypropyl-methylcellulose, and carboxymethylcellulose, the most preferred being 
cationic salts of carboxymethylcellulose (CMC). Other preferred sequestering agents 
include hyaluronic acid, sodium alginate, poly(ethylene glycol), polyoxyethylene oxide, 
carboxyvinyl polymer and polyvinyl alcohol). The amount of sequestering agent useful 
herein is 0.5-20 wt %, preferably 1-10 wt % based on total formulation weight, which 

20 represents the amount necessary to prevent desorption of the protein from the polymer 
matrix and to provide appropriate handling of the composition, yet not so much that the 
progenitor cells are prevented from infiltrating the matrix, thereby providing the protein 
the opportunity to assist the osteogenic activity of the progenitor cells. In further 
compositions, proteins or other active ingredients of the invention may be combined with 

25 other agents beneficial to the treatment of the bone and/or cartilage defect, wound, or 

tissue in question. These agents include various growth factors such as epidermal growth 
factor (EGF), platelet derived growth factor (PDGF), transforming growth factors 
(TGF-a and TGF-p), and insulin-like growth factor (IGF). 

The therapeutic compositions are also presently valuable for veterinary 

30 applications. Particularly domestic animals and thoroughbred horses, in addition to 

humans, are desired patients for such treatment with proteins or other active ingredients 
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of the present invention. The dosage regimen of a protein-containing pharmaceutical 
composition to be used in tissue regeneration will be determined by the attending 
physician considering various factors which modify the action of the proteins, e.g., 
amount of tissue weight desired to be formed, the site of damage, the condition of the 
5 damaged tissue, the size of a wound, type of damaged tissue (e.g., bone), the patient's 
age, sex, and diet, the severity of any infection, time of administration and other clinical 
factors. The dosage may vary with the type of matrix used in the reconstitution and with 
inclusion of other proteins in the pharmaceutical composition. For example, the addition 
of other known growth factors, such as IGF I (insulin like growth factor I), to the final 

1 0 composition, may also effect the dosage. Progress can be monitored by periodic 

assessment of tissue/bone growth and/or repair, for example, X-rays, histomorphometric 
determinations and tetracycline labeling. 

Polynucleotides of the present invention can also be used for gene therapy. Such 
polynucleotides can be introduced either in vivo or ex vivo into cells for expression in a 

1 5 mammalian subject. Polynucleotides of the invention may also be administered by other 
known methods for introduction of nucleic acid into a cell or organism (including, 
without limitation, in the form of viral vectors or naked DNA). Cells may also be 
cultured ex vivo in the presence of proteins of the present invention in order to proliferate 
or to produce a desired effect on or activity in such cells. Treated cells can then be 

20 introduced in vivo for therapeutic purposes. 

4.12.3 EFFECTIVE DOSAGE 

Pharmaceutical compositions suitable for use in the present invention include 
compositions wherein the active ingredients are contained in an effective amount to 

25 achieve its intended purpose. More specifically, a therapeutically effective amount 
means an amount effective to prevent development of or to alleviate the existing 
symptoms of the subject being treated. Determination of the effective amount is well 
within the capability of those skilled in the art, especially in light of the detailed 
disclosure provided herein. For any compound used in the method of the invention, the 

30 therapeutically effective dose can be estimated initially from appropriate in vitro assays. 
For example, a dose can be formulated in animal models to achieve a circulating 
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concentration range that can be used to more accurately determine useful doses in 
humans. For example, a dose can be formulated in animal models to achieve a 
circulating concentration range that includes the IC50 as determined in cell culture (Le. y 
the concentration of the test compound which achieves a half-maximal inhibition of the 
5 protein's biological activity). Such information can be used to more accurately determine 
useful doses in humans. 

A therapeutically effective dose refers to that amount of the compound that results 
in amelioration of symptoms or a prolongation of survival in a patient. Toxicity and 
therapeutic efficacy of such compounds can be determined by standard pharmaceutical 

10 procedures in cell cultures or experimental animals, e.g., for determining the LD50 (the 
dose lethal to 50% of the population) and the ED 50 (the dose therapeutically effective in 
50% of the population). The dose ratio between toxic and therapeutic effects is the 
therapeutic index and it can be expressed as the ratio between LD50 and ED50. 
Compounds which exhibit high therapeutic indices are preferred. The data obtained from 

15 these cell culture assays and animal studies can be used in formulating a range of dosage 
for use in human. The dosage of such compounds lies preferably within a range of 
circulating concentrations that include the ED50 with little or no toxicity. The dosage 
may vary within this range depending upon the dosage form employed and the route of 
administration utilized. The exact formulation, route of administration and dosage can be 

20 chosen by the individual physician in view of the patient's condition. See, e.g., Fingl et 
ah, 1975, in "The Pharmacological Basis of Therapeutics", Ch. 1 p.l. Dosage amount 
and interval may be adjusted individually to provide plasma levels of the active moiety 
which are sufficient to maintain the desired effects, or minimal effective concentration 
(MEC). The MEC will vary for each compound but can be estimated from in vitro data. 

25 Dosages necessary to achieve the MEC will depend on individual characteristics and 
route of administration. However, HPLC assays or bioassays can be used to determine 
plasma concentrations. 

Dosage intervals can also be determined using MEC value. Compounds should 
be administered using a regimen which maintains plasma levels above the MEC for 

30 10-90% of the time, preferably between 30-90% and most preferably between 50-90%. 
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In cases of local administration or selective uptake, the effective local concentration of 
the drug may not be related to plasma concentration. 

An exemplary dosage regimen for polypeptides or other compositions of the 
invention will be in the range of about 0.01 |ig/kg to 100 mg/kg of body weight daily, 
5 with the preferred dose being about 0. 1 fxg/kg to 25 mg/kg of patient body weight daily, 
varying in adults and children. Dosing may be once daily, or equivalent doses may be 
delivered at longer or shorter intervals. 

The amount of composition administered will, of course, be dependent on the 
subject being treated, on the subject's age and weight, the severity of the affliction, the 
10 manner of administration and the judgment of the prescribing physician. 



4.12.4 PACKAGING 

The compositions may, if desired, be presented in a pack or dispenser device 
which may contain one or more unit dosage forms containing the active ingredient. The 
15 pack may, for example, comprise metal or plastic foil, such as a blister pack. The pack or 
dispenser device may be accompanied by instructions for administration. Compositions 
comprising a compound of the invention formulated in a compatible pharmaceutical 
carrier may also be prepared, placed in an appropriate container, and labeled for 
treatment of an indicated condition. 

20 

4.13 ANTIBODIES 

Also included in the invention are antibodies to proteins, or fragments of proteins 
of the invention. The term "antibody" as used herein refers to immunoglobulin molecules 
and immunologically active portions of immunoglobulin (Ig) molecules, i.e., molecules 

25 that contain an antigen binding site that specifically binds (immunoreacts with) an 
antigen. Such antibodies include, but are not limited to, polyclonal, monoclonal, 
chimeric, single chain, F a b, F a b- and F(ab')2 fragments, and an F a b expression library. In 
general, an antibody molecule obtained from humans relates to any of the classes IgG, 
IgM, IgA, IgE and IgD, which differ from one another by the nature of the heavy chain 

30 present in the molecule. Certain classes have subclasses as well, such as IgGi, IgG2» and 
others. Furthermore, in humans, the light chain may be a kappa chain or a lambda chain. 
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Reference herein to antibodies includes a reference to all such classes, subclasses and 
types of human antibody species. 

An isolated related protein of the invention may be intended to serve as an 
antigen, or a portion or fragment thereof, and additionally can be used as an immunogen 
5 to generate antibodies that immunospecifically bind the antigen, using standard 

techniques for polyclonal and monoclonal antibody preparation. The full-length protein 

can be used or, alternatively, the invention provides antigenic peptide fragments of the 

i 

antigen for use as immunogens. An antigenic peptide fragment comprises at least 6 
amino acid residues of the amino acid sequence of the full length protein, such as an 

10 amino acid sequence shown in SEQ ID NO: 4, and encompasses an epitope thereof such 
that an antibody raised against the peptide forms a specific immune complex with the full 
length protein or with any fragment that contains the epitope. Preferably, the antigenic 
peptide comprises at least 10 amino acid residues, or at least 15 amino acid residues, or at 
least 20 amino acid residues, or at least 30 amino acid residues. Preferred epitopes 

15 encompassed by the antigenic peptide are regions of the protein that are located on its 
surface; commonly these are hydrophilic regions. 

In certain embodiments of the invention, at least one epitope encompassed by the 
antigenic peptide is a region of -related protein that is located on the surface of the 
protein, e.g., a hydrophilic region. A hydrophobicity analysis of the human related 

20 protein sequence will indicate which regions of a related protein are particularly 
hydrophilic and, therefore, are likely to encode surface residues useful for targeting 
antibody production. As a means for targeting antibody production, hydropathy plots 
showing regions of hydrophilicity and hydrophobicity may be generated by any method 
well known in the art, including, for example, the Kyte Doolittle or the Hopp Woods 

25 methods, either with or without Fourier transformation. See, e.g., Hopp and Woods, 
1981, Proc. Nat. Acad. Scl USA 78: 3824-3828; Kyte and Doolittle 1982, J. Mot. Biol. 
157: 105-142, each of which is incorporated herein by reference in its entirety. 
Antibodies that are specific for one or more domains within an antigenic protein, or 
derivatives, fragments, analogs or homologs thereof, are also provided herein. 
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A protein of the invention, or a derivative, fragment, analog, homolog or ortholog 
thereof, may be utilized as an immunogen in the generation of antibodies that 
immunospecifically bind these protein components. 

Various procedures known within the art may be used for the production of 
5 polyclonal or monoclonal antibodies directed against a protein of the invention, or against 
derivatives, fragments, analogs homologs or orthologs thereof (see, for example, 
Antibodies: A Laboratory Manual, Harlow E, and Lane D, 1988, Cold Spring Harbor 
Laboratory Press, Cold Spring Harbor, NY, incorporated herein by reference). Some of 
these antibodies are discussed below. 

10 

5.13.1 Polyclonal Antibodies 

For the production of polyclonal antibodies, various suitable host animals (e.g., 
rabbit, goat, mouse or other mammal) may be immunized by one or more injections with 
the native protein, a synthetic variant thereof, or a derivative of the foregoing. An 

1 5 appropriate immunogenic preparation can contain, for example, the naturally occurring 
immunogenic protein, a chemically synthesized polypeptide representing the 
immunogenic protein, or a recombinantly expressed immunogenic protein. Furthermore, 
the protein may be conjugated to a second protein known to be immunogenic in the 
mammal being immunized. Examples of such immunogenic proteins include but are not 

20 limited to keyhole limpet hemocyanin, serum albumin, bovine thyroglobulin, and 
soybean trypsin inhibitor. The preparation can further include an adjuvant. Various 
adjuvants used to increase the immunological response include, but are not limited to, 
Freund's (complete and incomplete), mineral gels (e.g., aluminum hydroxide), surface 
active substances (e.g., lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, 

25 dinitrophenolj etc.), adjuvants usable in humans such as Baciile Calmette-Guerin and 

Corynebacterium parvum, or similar immunostimulatory agents. Additional examples of 
adjuvants which can be employed include MPL-TDM adjuvant (monophosphoryl Lipid 
A, synthetic trehalose dicorynomycolate). 

The polyclonal antibody molecules directed against the immunogenic protein can 

30 be isolated from the mammal (e.g., from the blood) and further purified by well known 
techniques, such as affinity chromatography using protein A or protein G, which provide 
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primarily the IgG fraction of immune serum. Subsequently, or alternatively, the specific 
antigen which is the target of the immunoglobulin sought, or an epitope thereof, may be 
immobilized on a column to purify the immune specific antibody by immunoaffinity 
chromatography. Purification of immunoglobulins is discussed, for example, by D. 
5 Wilkinson (The Scientist, published by The Scientist, Inc., Philadelphia PA, Vol. 14, No. 
8 (April 17, 2000), pp. 25-28). 

5.13.2 Monoclonal Antibodies 

The term "monoclonal antibody" (MAb) or "monoclonal antibody composition", 
10 as used herein, refers to a population of antibody molecules that contain only one 

molecular species of antibody molecule consisting of a unique light chain gene product 
. and a unique heavy chain gene product. In particular, the complementarity determining 
regions (CDRs) of the monoclonal antibody are identical in all the molecules of the 
population. MAbs thus contain an antigen binding site capable of immunoreacting with a 
1 5 particular epitope of the antigen characterized by a unique binding affinity for it. 

Monoclonal antibodies can be prepared using hybridoma methods, such as those 
described by Kohler and Milstein, Nature. 256 :495 (1 975). In a hybridoma method, a 
mouse, hamster, or other appropriate host animal, is typically immunized with an 
immunizing agent to elicit lymphocytes that produce or are capable of producing 
20 antibodies that will specifically bind to the immunizing agent. Alternatively, the 
lymphocytes can be immunized in vitro. 

The immunizing agent will typically include the protein antigen, a fragment thereof or a 
fusion protein thereof. Generally, either peripheral blood lymphocytes are used if cells of 
human origin are desired, or spleen cells or lymph node cells are used if non-human 

25 mammalian sources are desired. The lymphocytes are then fused with an immortalized 
cell line using a suitable fusing agent, such as polyethylene glycol, to form a hybridoma 
cell (Goding, Monoclonal Antibodies: Principles and Practice, Academic Press, (1986) 
pp. 59-103). Immortalized cell lines are usually transformed mammalian cells, 
particularly myeloma cells of rodent, bovine and human origin. Usually, rat or mouse 

30 myeloma cell lines are employed. The hybridoma cells can be cultured in a suitable 

culture medium that preferably contains one or more substances that inhibit the growth or 
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survival of the unfused, immortalized cells. For example, if the parental cells lack the 
enzyme hypoxanthine guanine phosphoribosyl transferase (HGPRT or HPRT), the 
culture medium for the hybridomas typically will include hypoxanthine, aminopterin, and 
thymidine ("HAT medium"), which substances prevent the growth of HGPRT-deficient 
5 cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable 
high level expression of antibody by the selected antibody-producing cells, and are 
sensitive to a medium such as HAT medium. More preferred immortalized cell lines are 
murine myeloma lines, which can be obtained, for instance, from the Salk Institute Cell 

10 Distribution Center, San Diego, California and the American Type Culture Collection, 
Manassas, Virginia. Human myeloma and mouse-human heteromyeloma cell lines also 
have been described for the production of human monoclonal antibodies (Kozbor, L 
Immunol.. 133:3001 (1984); Brodeur et al., Monoclonal Antibody Production Techniques 
and Applications . Marcel Dekker, Inc., New York, (1987) pp. 51-63). 

15 The culture medium in which the hybridoma cells are cultured can then be 

assayed for the presence of monoclonal antibodies directed against the antigen. 
Preferably, the binding specificity of monoclonal antibodies produced by the hybridoma 
cells is determined by immunoprecipitation or by an in vitro binding assay, such as 
radioimmunoassay (RIA) or enzyme-linked immunoabsorbent assay (ELISA). Such 

20 techniques and assays are known in the art. The binding affinity of the monoclonal 
antibody can, for example, be determined by the Scatchard analysis of Munson and 
Pollard, Anal. Biochem.. 107 :220 (1980). Preferably, antibodies having a high degree of 
specificity and a high binding affinity for the target antigen are isolated. 

After the desired hybridoma cells are identified, the clones can be subcloned by 

25 limiting dilution procedures and grown by standard methods. Suitable culture media for 
this purpose include, for example, Dulbecco's Modified Eagle's Medium and RPMI-1640 
medium. Alternatively, the hybridoma cells can be grown in vivo as ascites in a 
mammal. 

The monoclonal antibodies secreted by the subclones can be isolated or purified from the 
30 culture medium or ascites fluid by conventional immunoglobulin purification procedures 
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such as, for example, protein A-Sepharose, hydroxylapatite chromatography, gel 
electrophoresis, dialysis, or affinity chromatography. 

The monoclonal antibodies can also be made by recombinant DNA methods, such 
as those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal 
5 antibodies of the invention can be readily isolated and sequenced using conventional 
procedures (e.g., by using oligonucleotide probes that are capable of binding specifically 
to genes encoding the heavy and light chains of murine antibodies). The hybridoma cells 
of the invention serve as a preferred source of such DNA. Once isolated, the DNA can 
be placed into expression vectors, which are then transfected into host cells such as 

1 0 simian COS cells, Chinese hamster ovary (CHO) cells, or myeloma cells that do not 
otherwise produce immunoglobulin protein, to obtain the synthesis of monoclonal 
antibodies in the recombinant host cells. The DNA also can be modified, for example, by 
substituting the coding sequence for human heavy and light chain constant domains in 
place of the homologous murine sequences (U.S. Patent No. 4,816,567; Morrison, Nature 

15 368 , 812-13 (1994)) or by covalently joining to the immunoglobulin coding sequence all 
or part of the coding sequence for a non-immunoglobulin polypeptide. Such a non- 
immunoglobulin polypeptide can be substituted for the constant domains of an antibody 
of the invention, or can be substituted for the variable domains of one antigen-combining 
site of an antibody of the invention to create a chimeric bivalent antibody. 

20 

5.13.2 Humanized Antibodies 

The antibodies directed against the protein antigens of the invention can further 
comprise humanized antibodies or human antibodies. These antibodies are suitable for 
administration to humans without engendering an immune response by the human against 

25 the administered immunoglobulin. Humanized forms of antibodies are chimeric 

immunoglobulins, immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab', 
F(ab')2 or other antigen-binding subsequences of antibodies) that are principally 
comprised of the sequence of a human immunoglobulin, and contain minimal sequence 
derived from a non-human immunoglobulin. Humanization can be performed following 

30 the method of Winter and co-workers (Jones et al., Nature, 321 :522-525 (1986); 

Riechmann et al., Nature, 332:323-327 (1988); Verhoeyen et al., Science, 239:1534-1536 



94 



WO 01/53455 



PCT/US00/35017 



(1988)), by substituting rodent CDRs or CDR sequences for the corresponding sequences 
of a human antibody. (See also U.S. Patent No. 5,225,539.) In some instances, Fv 
framework residues of the human immunoglobulin are replaced by corresponding non- 
human residues. Humanized antibodies can also comprise residues which are found 
5 neither in the recipient antibody nor in the imported CDR or framework sequences. In 
general, the humanized antibody will comprise substantially all of at least one, and 
typically two, variable domains, in which all or substantially all of the CDR regions 
correspond to those of a non-human immunoglobulin and all or substantially all of the 
framework regions are those of a human immunoglobulin consensus sequence. The 
10 humanized antibody optimally also will comprise at least a portion of an immunoglobulin 
constant region (Fc), typically that of a human immunoglobulin (Jones et al., 1986; 
Riechmann et al., 1988; and Presta, Curr. Op. Struct. Biol. , 2:593-596 (1992)). 

5.133 Human Antibodies 

15 Fully human antibodies relate to antibody molecules in which essentially the 

entire sequences of both the light chain and the heavy chain, including the CDRs, arise 
from human genes. Such antibodies are termed "human antibodies", or "fully human 
antibodies" herein. Human monoclonal antibodies can be prepared by the trioma 
technique; the human B-cell hybridoma technique (see Kozbor, et al., 1983 Immunol 

20 Today 4: 72) and the EBV hybridoma technique to produce human monoclonal 

antibodies (see Cole, et al., 1985 In: Monoclonal Antibodies and Cancer Therapy, 
Alan R. Liss, Inc., pp. 77-96). Human monoclonal antibodies may be utilized in the 
practice of the present invention and may be produced by using human hybridomas (see 
Cote, et al, 1983. Proc Natl Acad Sci USA 80: 2026-2030) or by transforming human 

25 B-cells with Epstein Barr Virus in vitro (see Cole, et al., 1985 In: Monoclonal 
Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). 

In addition, human antibodies can also be produced using additional techniques, 
including phage display libraries (Hoogenboom and Winter, J. Mol. Biol.. 227:381 
(1991); Marks et al., J. Mol. Biol., 222:581 (1991)). Similarly, human antibodies can be 

30 made by introducing human immunoglobulin loci into transgenic animals, e.g., mice in 
which the endogenous immunoglobulin genes have been partially or completely 
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inactivated. Upon challenge, human antibody production is observed, which closely 
resembles that seen in humans in all respects, including gene rearrangement, assembly, 
and antibody repertoire. This approach is described, for example, in U.S. Patent Nos. 
5,545,807; 5,545,806; 5,569,825; 5,625,126; 5,633,425; 5,661,016, and in Marks et al. 

5 (Bio/Technology 10, 779-783 (1992)); Lonberg et al. (Nature 368 856-859 (1994)); 

Morrison ( Nature 368, 812-13 (1994)); Fishwild et al,( Nature Biotechnology 14> 845-51 
(1996)); Neuberger (Nature Biotechnology 14, 826 (1996)); and Lonberg and Huszar 
(Intern. Rev. Immunol. 13 65-93 (1995)). 

Human antibodies may additionally be produced using transgenic nonhuman 

10 animals which are modified so as to produce fully human antibodies rather than the 
animal's endogenous antibodies in response to challenge by an antigen. (See PCT 
publication WO94/02602). The endogenous genes encoding the heavy and light 
immunoglobulin chains in the nonhuman host have been incapacitated, and active loci 
encoding human heavy and light chain immunoglobulins are inserted into the host's 

15 genome. The human genes are incorporated, for example, using yeast artificial 

chromosomes containing the requisite human DNA segments. An animal which provides 
all the desired modifications is then obtained as progeny by crossbreeding intermediate 
transgenic animals containing fewer than the full complement of the modifications. The 
preferred embodiment of such a nonhuman animal is a mouse, and is termed the 

20 Xenomouse™ as disclosed in PCT publications WO 96/33735 and WO 96/34096. This 
animal produces B cells which secrete fully human immunoglobulins. The antibodies 
can be obtained directly from the animal after immunization with an immunogen of 
interest, as, for example, a preparation of a polyclonal antibody, or alternatively from 
immortalized B cells derived from the animal, such as hybridomas producing monoclonal 

25 antibodies. Additionally, the genes encoding the immunoglobulins with human variable 
regions can be recovered and expressed to obtain the antibodies directly, or can be further 
modified to obtain analogs of antibodies such as, for example, single chain Fv molecules. 

An example of a method of producing a nonhuman host, exemplified as a mouse, 
lacking expression of an endogenous immunoglobulin heavy chain is disclosed in U.S. 

30 Patent No. 5,939,598. It can be obtained by a method including deleting the J segment 
genes from at least one endogenous heavy chain locus in an embryonic stem cell to 
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prevent rearrangement of the locus and to prevent formation of a transcript of a 
rearranged immunoglobulin heavy chain locus, the deletion being effected by a targeting 
vector containing a gene encoding a selectable marker; and producing from the 
embryonic stem cell a transgenic mouse whose somatic and germ cells contain the gene 
5 encoding the selectable marker. 

A method for producing, an antibody of interest, such as a human antibody, is 
disclosed in U.S. Patent No. 5,916,771. It includes introducing an expression vector that 
contains a nucleotide sequence encoding a heavy chain into one mammalian host cell in 
culture, introducing an expression vector containing a nucleotide sequence encoding a 
10 light chain into another mammalian host cell, and fusing the two cells to form a hybrid 
cell. The hybrid cell expresses an antibody containing the heavy chain and the light 
chain. 

In a further improvement on this procedure, a method for identifying a clinically 
relevant epitope on an immunogen, and a correlative method for selecting an antibody 
1 5 that binds immunospecifically to the relevant epitope with high affinity, are disclosed in 
PCT publication WO 99/53049. 

5.13.4 Fab Fragments and Single Chain Antibodies 

According to the invention, techniques can be adapted for the production of 
20 single-chain antibodies specific to an antigenic protein of the invention (see e.g., U.S. 
Patent No. 4,946,778). In addition, methods can be adapted for the construction of F a b 
expression libraries (see e.g., Huse, et al., 1989 Science 246: 1275-1281) to allow rapid 
and effective identification of monoclonal F a b fragments with the desired specificity for a 
protein or derivatives, fragments, analogs or homologs thereof. Antibody fragments that 
25 contain the idiotypes to a protein antigen may be produced by techniques known in the 
art including, but not limited to: (i) an F( a b , )2 fragment produced by pepsin digestion of an 
antibody molecule; (ii) an F a b fragment generated by reducing the disulfide bridges of an 
F(ab')2 fragment; (iii) an Fab fragment generated by the treatment of the antibody molecule 
with papain and a reducing agent and (iv) F v fragments. 

30 

5.13.5 Bispecific Antibodies 
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Bispecific antibodies are monoclonal, preferably human or humanized, antibodies 
that have binding specificities for at least two different antigens. In the present case, one 
of the binding specificities is for an antigenic protein of the invention. The second 
binding target is any other antigen, and advantageously is a cell-surface protein or 
5 receptor or receptor subunit. 

Methods for making bispecific antibodies are known in the art. Traditionally, the 
recombinant production of bispecific antibodies is based on the co-expression of two 
immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have 
different specificities (Milstein and Cuello, Nature, 305:537-539 (1983)). Because of the 

1 0 random assortment of immunoglobulin heavy and light chains, these hybridomas 

(quadromas) produce a potential mixture of ten different antibody molecules, of which 
only one has the correct bispecific structure. The purification of the correct molecule is 
usually accomplished by affinity chromatography steps. Similar procedures are disclosed 
in WO 93/08829, published 13 May 1993, and in Traunecker etal, 1991 EMBOJ., 

15 10:3655-3659. 

Antibody variable domains with the desired binding specificities (antibody- 
antigen combining sites) can be fused to immunoglobulin constant domain sequences. 
The fusion preferably is with an immunoglobulin heavy-chain constant domain, 
comprising at least part of the hinge, CH2, and CH3 regions. It is preferred to have the 

20 first heavy-chain constant region (CHI) containing the site necessary for light-chain 
binding present in at least one of the fusions. DNAs encoding the immunoglobulin 
heavy-chain fusions and, if desired, the immunoglobulin light chain, are inserted into 
separate expression vectors, and are co-transfected into a suitable host organism. For 
further details of generating bispecific antibodies see, for example, Suresh et aL, Methods 

25 in Enzvmology. 121 :210 (1986). 

According to another approach described in WO 96/2701 1, the interface between 
a pair of antibody molecules can be engineered to maximize the percentage of 
heterodimers which are recovered from recombinant cell culture. The preferred interface 
comprises at least a part of the CH3 region of an antibody constant domain. In this 

30 method, one or more small amino acid side chains from the interface of the first antibody 
molecule are replaced with larger side chains (e.g. tyrosine or tryptophan). 
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Compensatory "cavities" of identical or similar size to the large side chain(s) are created 
on the interface of the second antibody molecule by replacing large amino acid side 
chains with smaller ones (e.g. alanine or threonine). This provides a mechanism for 
increasing the yield of the heterodimer over other unwanted end-products such as 
5 homodimers. 

Bispecific antibodies can be prepared as full length antibodies or antibody 
fragments (e.g. F(ab'>2 bispecific antibodies). Techniques for generating bispecific 
antibodies from antibody fragments have been described in the literature. For example, 
bispecific antibodies can be prepared using chemical linkage. Brennan et al., Science 

10 229:81 (1985) describe a procedure wherein intact antibodies are proteolytically cleaved 
to generate F(ab')2 fragments. These fragments are reduced in the presence of the dithiol 
complexing agent sodium arsenite to stabilize vicinal dithiols and prevent intermolecular 
disulfide formation. The Fab' fragments generated are then converted to 
thionitrobenzoate (TNB) derivatives. One of the Fab'-TNB derivatives is then 

1 5 reconverted to the Fab'-thiol by reduction with mercaptoethylamine and is mixed with an 
equimolar amount of the other Fab'-TNB derivative to form the bispecific antibody. The 
bispecific antibodies produced can be used as agents for the selective immobilization of 
enzymes. 

Additionally, Fab' fragments can be directly recovered from E. coli and 
20 chemically coupled to form bispecific antibodies. Shalaby et al.; J. Exp. Med. 

175:217-225 (1992) describe the production of a fully humanized bispecific antibody 
F(ab'>2 molecule. Each Fab' fragment was separately secreted from E. coli and subjected 
to directed chemical coupling in vitro to form the bispecific antibody. The bispecific 
antibody thus formed was able to bind to cells overexpressing the ErbB2 receptor and 
25 normal human T cells, as well as trigger the lytic activity of human cytotoxic 
lymphocytes against human breast tumor targets. 

Various techniques for making and isolating bispecific antibody fragments 
directly from recombinant cell culture have also been described. For example, bispecific 
antibodies have been produced using leucine zippers. Kostelny et al., J. Immunol. 
30 148(5): 1547-1 553 (1992). The leucine zipper peptides from the Fos and Jun proteins 

were linked to the Fab' portions of two different antibodies by gene fusion. The antibody 
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homodimers were reduced at the hinge region to form monomers and then re-oxidized to 
form the antibody heterodimers. This method can also be utilized for the production of 
antibody homodimers. The "diabody" technology described by Hollinger et al., Proc. 
Natl. Acad. Sci. USA 90:6444-6448 (1993) has provided an alternative mechanism for 
5 making bispecific antibody fragments. The fragments comprise a heavy-chain variable 
domain (Vh) connected to a light-chain variable domain (Vl) by a linker which is too 
short to allow pairing between the two domains on the same chain. Accordingly, the V H 
and Vl domains of one fragment are forced to pair with the complementary V L and Vh 
domains of another fragment, thereby forming two antigen-binding sites. Another 

10 strategy for making bispecific antibody fragments by the use of single-chain Fv (sFv) 
dimers has also been reported. See, Gruber et al., J. Immunol. 152:5368 (1994). 

Antibodies with more than two valencies are contemplated. For example, 
trispecific antibodies can be prepared. Tutt et al,, J. Immunol. 147:60 (1991). 
Exemplary bispecific antibodies can bind to two different epitopes, at least one of which 

1 5 originates in the protein antigen of the invention. Alternatively, an anti-antigenic arm of 
an immunoglobulin molecule can be combined with an arm which binds to a triggering 
molecule on a leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, CD28, or 
B7), or Fc receptors for IgG (FcyR), such as FcyRJ (CD64), FcyRII (CD32) and FcyRIII 
(CD 16) so as to focus cellular defense mechanisms to the cell expressing the particular 

20 antigen. Bispecific antibodies can also be used to direct cytotoxic agents to cells which 
express a particular antigen. These antibodies possess an antigen-binding arm and an arm 
which binds a cytotoxic agent or a radionuclide chelator, such as EOTUBE, DPTA, 
DOTA, or TETA. Another bispecific antibody of interest binds the protein antigen 
described herein and further binds tissue factor (TF). 

25 

5.13*6 Heteroconjugate Antibodies 

Heteroconjugate antibodies are also within the scope of the present invention. 
Heteroconjugate antibodies are composed of two covalently joined antibodies. Such 
antibodies have, for example, been proposed to target immune system cells to unwanted 
30 cells (U.S. Patent No. 4,676,980), and for treatment of HIV infection (WO 91/00360; 
WO 92/200373; EP 03089). It is contemplated that the antibodies can be prepared in 
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vitro using known methods in synthetic protein chemistry, including those involving 
crosslinking agents. For example, immunotoxins can be constructed using a disulfide 
exchange reaction or by forming a thioether bond. Examples of suitable reagents for this 
purpose include iminothiolate and methyl-4-mercaptobutyrimidate and those disclosed, 
5 for example, in U.S. Patent No. 4,676,980. 

5.13.7 Effector Function Engineering 
It can be desirable to modify the antibody of the invention with respect to effector 
function, so as to enhance, e.g., the effectiveness of the antibody in treating cancer. For 

10 example, cysteine residue(s) can be introduced into the Fc region, thereby allowing 
interchain disulfide bond formation in this region. The homodimeric antibody thus 
generated can have improved internalization capability and/or increased complement- 
mediated cell killing and antibody-dependent cellular cytotoxicity (ADCC). See Caron et 
al., J. Exp Med., 176: 1 191-1 195 (1992) and Shopes, J. Immunol., 148: 2918-2922 

15 (1992). Homodimeric antibodies with enhanced anti-tumor activity can also be prepared 
using heterobifunctional cross-linkers as described in Wolff et al. Cancer Research, 53: 
2560-2565 (1993). Alternatively, an antibody can be engineered that has dual Fc regions 
and can thereby have enhanced complement lysis and ADCC capabilities. See Stevenson 
et al., Anti-Cancer Drug Design, 3: 219-230 (1989). 

20 

5*13.8 Immunoconjugates 

The invention also pertains to immunoconjugates comprising an antibody 
conjugated to a cytotoxic agent such as a chemotherapeutic agent, toxin (e.g., an 
enzymatically active toxin of bacterial, fungal, plant, or animal origin, or fragments 

25 thereof), or a radioactive isotope (i.e., a radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugates have 
been described above. Enzymatically active toxins and fragments thereof that can be 
used include diphtheria A chain, nonbinding active fragments of diphtheria toxin, 
exotoxin A chain (from Pseudomonas aeruginosa), ricin A chain, abrin A chain, 

30 modeccin A chain, alpha-sarcin, Aleurites fordii proteins, dianthin proteins, Phytolaca 
americana proteins (PAPI, PAPII, and PAP-S), momordica charantia inhibitor, curcin, 
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crotin, sapaonaria officinalis inhibitor, gelonin, mitogellin, restrictocin, phenomycin, 
enomycin, and the tricothecenes. A variety of radionuclides are available for the 
production of radioconjugated antibodies. Examples include 2l2 Bi, l31 I, l3I In, 90 Y, and 
l86 Re. 

5 Conjugates of the antibody and cytotoxic agent are made using a variety of 

Afunctional protein-coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) 
propionate (SPDP), iminothiolane (IT), Afunctional derivatives of imidoesters (such as 
dimethyl adipimidate HCL), active esters (such as disuccinimidyl suberate), aldehydes 
(such as glutareldehyde), bis-azido compounds (such as bis (p-azidobenzoyl) 

10 hexanediamine), bis-diazonium derivatives (such as bis-(p-diazoniumbenzoyl)- 
ethylenediamine), diisocyanates (such as tolyene 2,6-diisocyanate), and bis-active 
fluorine compounds (such as l,5-difluoro-2,4-dinitrobenzene). For example, a ricin 
immunotoxin can be prepared as described in Vitetta et al., Science, 238: 1098 (1987). 
Carbon- 14-labeled l-isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid 

15 (MX-DTPA) is an exemplary chelating agent for conjugation of radionucleotide to the 
antibody. See W094/1 1026. 

In another embodiment, the antibody can be conjugated to a "receptor" (such 
streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate 
is administered to the patient, followed by removal of unbound conjugate from the 

20 circulation using a clearing agent and then administration of a "ligand" (e.g., avidin) that 
is in turn conjugated to a cytotoxic agent. 

4.14 COMPUTER READABLE SEQUENCES 

In one application of this embodiment, a nucleotide sequence of the present 

25 invention can be recorded on computer readable media. As used herein, "computer 
readable media" refers to any medium which can be read and accessed directly by a 
computer. Such media include, but are not limited to: magnetic storage media, such as 
floppy discs, hard disc storage medium, and magnetic tape; optical storage media such as 
CD-ROM; electrical storage media such as RAM and ROM; and hybrids of these 

30 categories such as magnetic/optical storage media. A skilled artisan can readily 

appreciate how any of the presently known computer readable mediums can be used to 
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create a manufacture comprising computer readable medium having recorded thereon a 
nucleotide sequence of the present invention. As used herein, "recorded" refers to a 
process for storing information on computer readable medium. A skilled artisan can 
readily adopt any of the presently known methods for recording information on computer 
5 readable medium to generate manufactures comprising the nucleotide sequence 
information of the present invention. 

A variety of data storage structures are available to a skilled artisan for creating a 
computer readable medium having recorded thereon a nucleotide sequence of the present 
invention. The choice of the data storage structure will generally be based on the means 

10 chosen to access the stored information. In addition, a variety of data processor programs 
and formats can be used to store the nucleotide sequence information of the present 
invention on computer readable medium. The sequence information can be represented 
in a word processing text file, formatted in commercially-available software such as 
WordPerfect and Microsoft Word, or represented in the form of an ASCII file, stored in a 

15 database application, such as DB2, Sybase, Oracle, or the like. A skilled artisan can 

readily adapt any number of data processor structuring formats (e.g. text file or database) 
in order to obtain computer readable medium having recorded thereon the nucleotide 
sequence information of the present invention. 

By providing any of the nucleotide sequences SEQ ID NO: 1-739 or a 

20 representative fragment thereof; or a nucleotide sequence at least 95% identical to any of 
the nucleotide sequences of SEQ ID NO: 1-739 in computer readable form, a skilled 
artisan can routinely access the sequence information for a variety of purposes. 
Computer software is publicly available which allows a skilled artisan to access sequence 
information provided in a computer readable medium. The examples which follow 

25 demonstrate how software which implements the BLAST (Altschul et al., J. Mol. Biol. 
215:403-410 (1990)) and BLAZE (Brutlag et al., Comp. Chem. 17:203-207 (1993)) 
search algorithms on a Sybase system is used to identify open reading frames (ORFs) 
within a nucleic acid sequence. Such ORFs may be protein encoding fragments and may 
be useful in producing commercially important proteins such as enzymes used in 

30 fermentation reactions and in the production of commercially useful metabolites. 
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As used herein, "a computer-based system" refers to the hardware means, 
software means, and data storage means used to analyze the nucleotide sequence 
information of the present invention. The minimum hardware means of the 
computer-based systems of the present invention comprises a central processing unit 
5 (CPU), input means, output means, and data storage means. A skilled artisan can readily 
appreciate that any one of the currently available computer-based systems are suitable for 
use in the present invention. As stated above, the computer-based systems of the present 
invention comprise a data storage means having stored therein a nucleotide sequence of 
the present invention and the necessary hardware means and software means for 

10 supporting and implementing a search means. As used herein, "data storage means" 
refers to memory which can store nucleotide sequence information of the present 
invention, or a memory access means which can access manufactures having recorded 
thereon the nucleotide sequence information of the present invention. 

As used herein, "search means" refers to one or more programs which are 

1 5 implemented on the computer-based system to compare a target sequence or target 
structural motif with the sequence information stored within the data storage means. 
Search means are used to identify fragments or regions of a known sequence which 
match a particular target sequence or target motif. A variety of known algorithms are 
disclosed publicly and a variety of commercially available software for conducting search 

20 means are and can be used in the computer-based systems of the present invention. 

Examples of such software includes, but is not limited to, Smith- Waterman, MacPattern 
(EMBL), BLASTN and BLASTA (NPOLYPEPTIDEIA). A skilled artisan can readily 
recognize that any one of the available algorithms or implementing software packages for 
conducting homology searches can be adapted for use in the present computer-based 

25 systems. As used herein, a "target sequence" can be any nucleic acid or amino acid 
sequence of six or more nucleotides or two or more amino acids. A skilled artisan can 
readily recognize that the longer a target sequence is, the less likely a target sequence will 
be present as a random occurrence in the database. The most preferred sequence length 
of a target sequence is from about 10 to 300 amino acids, more preferably from about 30 

30 to 100 nucleotide residues. However, it is well recognized that searches for 
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commercially important fragments, such as sequence fragments involved in gene 
expression and protein processing, may be of shorter length. 

As used herein, "a target structural motif," or "target motif," refers to any 
rationally selected sequence or combination of sequences in which the sequence(s) are 
5 chosen based on a three-dimensional configuration which is formed upon the folding of 
the target motif. There are a variety of target motifs known in the art. Protein target 
motifs include, but are not limited to, enzyme active sites and signal sequences. Nucleic 
acid target motifs include, but are not limited to, promoter sequences, hairpin structures 
and inducible expression elements (protein binding sequences). 

10 

4 .15 TRIPLE HELIX FORMATION 

In addition, the fragments of the present invention, as broadly described, can be 
used to control gene expression through triple helix formation or antisense DNA or RNA, 
both of which methods are based on the binding of a polynucleotide sequence to DNA or 

15 RNA. Polynucleotides suitable for use in these methods are preferably 20 to 40 bases in 
length and are designed to be complementary to a region of the gene involved in 
transcription (triple helix - see Lee et al., Nucl. Acids Res. 6:3073 (1979); Cooney et aL, 
Science 1 5241 :456 (1 988); and Dervan et al., Science 25 1 : 1360 (1 991)) or to the mRNA 
itself (antisense - Olmno, J. Neurochem. 56:560 (1991); Oligodeoxynucleotides as 

20 Antisense Inhibitors of Gene Expression, CRC Press, Boca Raton, FL (1988)). Triple 
helix-formation optimally results in a shut-off of RNA transcription from DNA, while 
antisense RNA hybridization blocks translation of an mRNA molecule into polypeptide. 
Both techniques have been demonstrated to be effective in model systems. Information 
contained in the sequences of the present invention is necessary for the design of an 

25 antisense or triple helix oligonucleotide. 

4.16 DIAGNOSTIC ASSAYS AND KITS 

The present invention further provides methods to identify the presence or 
expression of one of the ORFs of the present invention, or homolog thereof, in a test 
30 sample, using a nucleic acid probe or antibodies of the present invention, optionally 
conjugated or otherwise associated with a suitable label. 
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In general, methods for detecting a polynucleotide of the invention can comprise 
contacting a sample with a compound that binds to and forms a complex with the 
polynucleotide for a period sufficient to form the complex, and detecting the complex, so 
that if a complex is detected, a polynucleotide of the invention is detected in the sample. 
5 Such methods can also comprise contacting a sample under stringent hybridization 
conditions with nucleic acid primers that anneal to a polynucleotide of the invention 
under such conditions, and amplifying annealed polynucleotides, so that if a 
polynucleotide is amplified, a polynucleotide of the invention is detected in the sample. 
In general, methods for detecting a polypeptide of the invention can comprise 

10 contacting a sample with a compound that binds to and forms a complex with the 

polypeptide for a period sufficient to form the complex, and detecting the complex, so 
that if a complex is detected, a polypeptide of the invention is detected in the sample. 

In detail, such methods comprise incubating a test sample with one or more of the 
antibodies or one or more of the nucleic acid probes of the present invention and assaying 

15 for binding of the nucleic acid probes or antibodies to components within the test sample. 
Conditions for incubating a nucleic acid probe or antibody with a test sample 
vary. Incubation conditions depend on the format employed in the assay, the detection 
methods employed, and the type and nature of the nucleic acid probe or antibody used in 
the assay. One skilled in the art will recognize that any one of the commonly available 

20 hybridization, amplification or immunological assay formats can readily be adapted to 
employ the nucleic acid probes or antibodies of the present invention. Examples of such 
assays can be found in Chard, T., An Introduction to Radioimmunoassay and Related 
Techniques, Elsevier Science Publishers, Amsterdam, The Netherlands (1986); Bullock, 
G.R. et al., Techniques in Immunocytochemistry, Academic Press, Orlando, FL Vol. 1 

25 (1982), Vol. 2 (1983), Vol. 3 (1985); Tijssen, P., Practice and Theory of immunoassays: 
Laboratory Techniques in Biochemistry and Molecular Biology, Elsevier Science 
Publishers, Amsterdam, The Netherlands (1985). The test samples of the present 
invention include cells, protein or membrane extracts of cells, or biological fluids such as 
sputum, blood, serum, plasma, or urine. The test sample used in the above-described 

30 method will vary based on the assay format, nature of the detection method and the 

tissues, cells or extracts used as the sample to be assayed. Methods for preparing protein 
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extracts or membrane extracts of cells are well known in the art and can be readily be 
adapted in order to obtain a sample which is compatible with the system utilized. 

In another embodiment of the present invention, kits are provided which contain 
the necessary reagents to carry out the assays of the present invention. Specifically, the 
5 invention provides a compartment kit to receive, in close confinement, one or more 
containers which comprises: (a) a first container comprising one of the probes or 
antibodies of the present invention; and (b) one or more other containers comprising one 
or more of the following: wash reagents, reagents capable of detecting presence of a 
bound probe or antibody. 

10 In detail, a compartment kit includes any kit in which reagents are contained in 

separate containers. Such containers include small glass containers, plastic containers or 
strips of plastic or paper. Such containers allows one to efficiently transfer reagents from 
one compartment to another compartment such that the samples and reagents are not 
cross-contaminated, and the agents or solutions of each container can be added in a 

1 5 quantitative fashion from one compartment to another. Such containers will include a 
container which will accept the test sample, a container which contains the antibodies 
used in the assay, containers which contain wash reagents (such as phosphate buffered 
saline, Tris-buffers, etc.), and containers which contain the reagents used to detect the 
bound antibody or probe. Types of detection reagents include labeled nucleic acid probes, 

20 labeled secondary antibodies, or in the alternative, if the primary antibody is labeled, the 
enzymatic, or antibody binding reagents which are capable of reacting with the labeled 
antibody. One skilled in the art will readily recognize that the disclosed probes and 
antibodies of the present invention can be readily incorporated into one of the established 
kit formats which are well known in the art. 

25 

4.17 MEDICAL IMAGING 

The novel polypeptides and binding partners of the invention are useful in 
medical imaging of sites expressing the molecules of the invention (e.g., where the 
polypeptide of the invention is involved in the immune response, for imaging sites of 
30 inflammation or infection). See, e.g., Kunkel et al., U.S. Pat. NO. 5,41 3,778. Such 

methods involve chemical attachment of a labeling or imaging agent, administration of 
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the labeled polypeptide to a subject in a pharmaceutical^ acceptable carrier, and imaging 
the labeled polypeptide in vivo at the target site. 

4.18 SCREENING ASSAYS 
5 Using the isolated proteins and polynucleotides of the invention, the present 

invention further provides methods of obtaining and identifying agents which bind to a 
polypeptide encoded by an ORF corresponding to any of the nucleotide sequences set 
forth in SEQ ID NO: 1-739, or bind to a specific domain of the polypeptide encoded by 
the nucleic acid. In detail, said method comprises the steps of: 
10 (a) contacting an agent with an isolated protein encoded by an ORF of the 

present invention, or nucleic acid of the invention; and 

(b) determining whether the agent binds to said protein or said nucleic acid. 
In general, therefore, such methods for identifying compounds that bind to a 
polynucleotide of the invention can comprise contacting a compound with a 
1 5 polynucleotide of the invention for a time sufficient to form a polynucleotide/compound 
complex, and detecting the complex, so that if a polynucleotide/compound complex is 
detected, a compound that binds to a polynucleotide of the invention is identified. 

Likewise, in general, therefore, such methods for identifying compounds that bind 
to a polypeptide of the invention can comprise contacting a compound with a polypeptide 
20 of the invention for a time sufficient to form a polypeptide/compound complex, and 
detecting the complex, so that if a polypeptide/compound complex is detected, a 
compound that binds to a polynucleotide of the invention is identified. 

Methods for identifying compounds that bind to a polypeptide of the invention 
can also comprise contacting a compound with a polypeptide of the invention in a cell for 
25 a time sufficient to form a polypeptide/compound complex, wherein the complex drives 
expression of a receptor gene sequence in the cell, and detecting the complex by 
detecting reporter gene sequence expression, so that if a polypeptide/compound complex 
is detected, a compound that binds a polypeptide of the invention is identified. 

Compounds identified via such methods can include compounds which modulate 
30 the activity of a polypeptide of the invention (that is, increase or decrease its activity, 
relative to activity observed in the absence of the compound). Alternatively, compounds 
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identified via such methods can include compounds which modulate the expression of a 
polynucleotide of the invention (that is, increase or decrease expression relative to 
expression levels observed in the absence of the compound). Compounds, such as 
compounds identified via the methods of the invention, can be tested using standard 
5 assays well known to those of skill in the art for their ability to modulate 
activity/expression. 

The agents screened in the above assay can be, but are not limited to, peptides, 
carbohydrates, vitamin derivatives, or other pharmaceutical agents. The agents can be 
selected and screened at random or rationally selected or designed using protein modeling 
10 techniques. 

For random screening, agents such as peptides, carbohydrates, pharmaceutical 
agents and the like are selected at random and are assayed for their ability to bind to the 
protein encoded by the ORF of the present invention. Alternatively, agents may be 
rationally selected or designed. As used herein, an agent is said to be "rationally selected 

15 or designed' 1 when the agent is chosen based on the configuration of the particular 
protein. For example, one skilled in the art can readily adapt currently available 
procedures to generate peptides, pharmaceutical agents and the like, capable of binding to 
a specific peptide sequence, in order to generate rationally designed antipeptide peptides, 
for example see Hurby et aL, Application of Synthetic Peptides: Antisense Peptides," In 

20 Synthetic Peptides, A User's Guide, W.H. Freeman, NY (1 992), pp. 289-307, and 

Kaspczak et al., Biochemistry 28:9230-8 (1989), or pharmaceutical agents, or the like. 

In addition to the foregoing, one class of agents of the present invention, as 
broadly described, can be used to control gene expression through binding to one of the 
ORFs or EMFs of the present invention. As described above, such agents can be 

25 randomly screened or rationally designed/selected. Targeting the ORF or EMF allows a 
skilled artisan to design sequence specific or element specific agents, modulating the 
expression of either a single ORF or multiple ORFs which rely on the same EMF for 
expression control. One class of DNA binding agents are agents which contain base 
residues which hybridize or form a triple helix formation by binding to DNA or RNA. 

30 Such agents can be based on the classic phosphodiester, ribonucleic acid backbone, or 
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can be a variety of suifhydryl or polymeric derivatives which have base attachment 
capacity. 

Agents suitable for use in these methods preferably contain 20 to 40 bases and are 
designed to be complementary to a region of the gene involved in transcription (triple 
5 helix - see Lee et al., Nucl. Acids Res. 6:3073 (1979); Cooney et al., Science 241:456 
(1988); and Dervan et al., Science 251:1360 (1991)) or to the mRNA itself (antisense - 
Okano, J. Neurochem. 56:560 (1991); Oligodeoxynucleotides as Antisense Inhibitors of 
Gene Expression, CRC Press, Boca Raton, FL (1988)). Triple helix-formation optimally 
results in a shut-off of RNA transcription from DNA, while antisense RNA hybridization 

10 blocks translation of an mRNA molecule into polypeptide. Both techniques have been 
demonstrated to be effective in model systems. Information contained in the sequences 
of the present invention is necessary for the design of an antisense or triple helix 
oligonucleotide and other DNA binding agents. 

Agents which bind to a protein encoded by one of the ORFs of the present 

15 invention can be used as a diagnostic agent. Agents which bind to a protein encoded by 
one of the ORFs of the present invention can be formulated using known techniques to 
generate a pharmaceutical composition. 

4.19 USE OF NUCLEIC ACIDS AS PROBES 

20 Another aspect of the subject invention is to provide for polypeptide-specific 

nucleic acid hybridization prdbes capable of hybridizing with naturally occurring 
nucleotide sequences. The hybridization probes of the subject invention may be derived 
from any of the nucleotide sequences SEQ ID NO: 1-739. Because the corresponding 
gene is only expressed in a limited number of tissues, a hybridization probe derived from 

25 of any of the nucleotide sequences SEQ ID NO: 1 -739 can be used as an indicator of the 
presence of RNA of cell type of such a tissue in a sample. 

Any suitable hybridization technique can be employed, such as, for example, in 
situ hybridization. PCR as described in US Patents Nos. 4,683,195 and 4,965,1 88 
provides additional uses for oligonucleotides based upon the nucleotide sequences. Such 

30 probes used in PCR may be of recombinant origin, may be chemically synthesized, or a 
mixture of both. The probe will comprise a discrete nucleotide sequence for the detection 
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of identical sequences or a degenerate pool of possible sequences for identification of 
closely related genomic sequences. 

Other means for producing specific hybridization probes for nucleic acids include 
the cloning of nucleic acid sequences into vectors for the production of mRNA probes. 

5 Such vectors are known in the art and are commercially available and may be used to 
synthesize RNA probes in vitro by means of the addition of the appropriate RNA 
polymerase as T7 or SP6 RNA polymerase and the appropriate radioactively labeled 
nucleotides. The nucleotide sequences may be used to construct hybridization probes for 
mapping their respective genomic sequences. The nucleotide sequence provided herein 

10 may be mapped to a chromosome or specific regions of a chromosome using well known 
genetic and/or chromosomal mapping techniques. These techniques include in situ 
hybridization, linkage analysis against known chromosomal markers, hybridization 
screening with libraries or flow-sorted chromosomal preparations specific to known 
chromosomes, and the like. The technique of fluorescent in situ hybridization of 

15 chromosome spreads has been described, among other places, in Verma et al (1988) 

Human Chromosomes: A Manual of Basic Techniques, Pergamon Press, New York NY. 

Fluorescent in situ hybridization of chromosomal preparations and other physical 
chromosome mapping techniques may be correlated with additional genetic map data. 
Examples of genetic map data can be found in the 1994 Genome Issue of Science 

20 (265: 1 98 1 f). Correlation between the location of a nucleic acid on a physical 

chromosomal map and a specific disease (or predisposition to a specific disease) may 
help delimit the region of DNA associated with that genetic disease. The nucleotide 
sequences of the subject invention may be used to detect differences in gene sequences 
between normal, carrier or affected individuals. 

25 420 PREPARATION OF SUPPORT BOUND OLIGONUCLEOTIDES 

Oligonucleotides, i.e., small nucleic acid segments, may be readily prepared by, for 
example, directly synthesizing the oligonucleotide by chemical means, as is commonly 
practiced using an automated oligonucleotide synthesizer. 

Support bound oligonucleotides may be prepared by any of the methods known to 
30 those of skill in the art using any suitable support such as glass, polystyrene or Teflon. One 
strategy is to precisely spot oligonucleotides synthesized by standard synthesizers. 
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Immobilization can be achieved using passive adsorption (Inouye & Hondo, ( 1 990) J. Clin. 
Microbiol. 28(6) 1469-72); using UV light (Nagatae/ a/., 1985; Dahlen etal, 1987; 
Morrissey & Collins, (1989) Mol. Cell Probes 3(2) 189-207) or by covalent binding of base 
modified DNA (Keller et al, 1 988; 1 989); all references being specifically incorporated 
5 herein. 

Another strategy that may be employed is the use of the strong biotin-streptavidin 
interaction as a linker. For example, Broude et al ( 1 994) Proc. Natl. Acad. Sci. USA 9 1 (8) 
3072-6, describe the use of biotinylated probes, although these are duplexprobes, that are 
immobilized on streptavidin-coated magnetic beads. Streptavidin-coated beads may be 

1 0 purchased from Dynal, Oslo. Of course, this same linking chemistry is applicable to coating 
any surface with streptavidin. Biotinylated probes may be purchased from various sources, 
such as, e.g., Operon Technologies (Alameda, CA). 

Nunc Laboratories (Naperville, IL) is also selling suitable material that could be 
used. Nunc Laboratories have developed a method by which DNA can be covalently bound 

15 to the microwell surface termed Co valink NH. CovaLink NH is a polystyrene surface 

grafted with secondary amino groups (>NH) that serve as bridge-heads for further covalent 
coupling. CovaLink Modules may be purchased from Nunc Laboratories. DNA molecules 
may be bound to CovaLink exclusively at the 5'-end by a phosphoramidate bond, allowing 
immobilization of more than 1 pmol of DNA(Rasmussenefa/. f (1991) Anal. Biochem. 

20 198(1)138-42). 

The use of CovaLink NH strips for covalent binding of DNA molecules at the 5'-end 
has been described (Rasmussen et al., (1 99 1 ). In this technology, a phosphoramidate bond 
is employed (Chu et al., (1983)Nucleic Acids Res. 1 1(8) 6513-29). This is beneficial as 
immobilization using only a single covalent bond is preferred. The phosphoramidate bond 

25 joins the DNA to the CovaLink NH secondary amino groups that are positioned at the end 
of spacer arms covalently grafted onto the polystyrene surface through a 2 nm long spacer 
arm. To link an oligonucleotide to CovaLink NH via an phosphoramidate bond, the 
oligonucleotide terminus must have a 5 F -end phosphate group. It is, perhaps, even possible 
for biotin to be covalently bound to CovaLink and then streptavidin used to bind the probes. 

30 More specifically, the linkage method includes dissolving DNA in water (7.5 ng/ul) 

and denaturing for 10 min. at 95°C and cooling on ice for 10 min. Ice-cold 0.1 M 
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l-methylimidazole,pH 7.0 (l-Melm?), is then added to a final concentration of 10 mM 
1-Melm7. A ss DNA solution is then dispensed into CovaLinkNH strips (75 ul/well) 
standing on ice. 

Carbodiimide 0.2 M 1 -ethylO-(3-dimethylaminopropyl)-carbodiiniide (EDC), 
5 dissolved in 1 0 mM 1 -Melm7, is made fresh and 25 ul added per well. The strips are 
incubated for 5 hours at 50°C. After incubation the strips are washed using, e.g., 
Nunc-Immuno Wash; first the wells are washed 3 times, then they are soaked with washing 
solution for 5 min., and finally they are washed 3 times (where in the washing solution is 0.4 
N NaOH, 0.25% SDS heated to 50°C). 

10. It is contemplated that a further suitable method for use with the present invention is 

that described in PCT Patent Application WO 90/03382 (Southern & Maskos), incorporated 
herein by reference. This method of preparing an oligonucleotide bound to a support 
involves attaching a nucleoside 3 '-reagent through the phosphate group by a covalent 
phosphodiester link to aliphatic hydroxy 1 groups carried by the support The 

1 5 oligonucleotide is then synthesized on the supported nucleoside and protecting groups 
removed from the synthetic oligonucleotide chain under standard conditions that do not 
cleave the oligonucleotide from the support. Suitable reagents include nucleoside 
phosphoramidite and nucleoside hydrogen phosphorate. 

An on-chip strategy for the preparation of DNA probe for the preparation of DNA 

20 probe arrays may be employed. For example, addressable laser-activated photodeprotection 
may be employed in the chemical synthesis of oligonucleotides directly on a glass surface, 
as described by Fodor ef al (1 991) Science 251(4995) 767-73, incorporated herein by . 
reference. Probes may also be immobilized on nylon supports as described by Van Ness et 
al (1991)Nucleic Acids Res. 19(12)3345-50; or linked to Teflon using the method of 

25 Duncan & Cavalier (1988) Anal. Biochem. 169(1) 104-8; all references being specifically 
incorporated herein. 

To link an oligonucleotide to a nylon support, as described by Van Ness et al 
(1 99 1 ), requires activation of the nylon surface via alkylation and selective activation of the 
5-amine of oligonucleotides with cyanuric chloride. 

30 One particular way to prepare support bound oligonucleotides is to utilize the 

light-generated synthesis described by Pease et al, (1994) PNAS USA 91(1 1) 5022-6, 
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incorporated herein by reference). These authors used current photolithographic techniques 
to generate arrays of immobilized oligonucleotide probes (DNA chips). These methods, in 
which light is used to direct the synthesis of oligonucleotide probes in high-density, 
miniaturized arrays, utilize photolabile S'-protectedTV-acyl-deoxynucleoside 
5 phosphoramidites, surface linker chemistry and versatile combinatorial synthesis strategies. 
A matrix of 256 spatially defined oligonucleotide probes may be generated in this manner. 

4.21 PREPARATION OF NUCLEIC ACID FRAGMENTS 

The nucleic acids may be obtained from any appropriate source, such as cDNAs, 
genomic DNA, chromosomal DNA, microdissected chromosome bands, cosmid or YAC 

1 0 inserts, and RNA, including mRN A without any amplification steps. For example, 

Sambrook et al (1 989) describes three protocols for the isolation of high molecular weight 
DNA from mammalian cells (p. 9.14-9.23). 

DNA fragments may be prepared as clones in M13, plasmidor lambda vectors 
and/or prepared directly from genomic DNA or cDNA by PCR or other amplification 

1 5 methods. Samples may be prepared or dispensed in multiwell plates. About 1 00- 1 000 ng of 
DNA samples may be prepared in 2-500 ml of final volume. 

The nucleic acids would then be fragmented by any of the methods known to those 
of skill in the art including, for example, using restriction enzymes as described at 9.24-9.28 
of Sambrook et al (1 989), shearing by ultrasound and NaOH treatment. 

20 Low pressure shearing is also appropriate, as described by Schriefer et al (1 990) 

Nucleic Acids Res. 1 8(24) 7455-6, incorporated herein by reference). In this method, DNA 
samples are passed through a small French pressure cell at a variety of low to intermediate 
pressures. A lever device allows controlled application of low to intermediate pressures to 
the cell. The results of these studies indicate that low-pressure shearing is a useful 

25 alternative to sonic and enzymatic DNA fragmentation methods. 

One particularly suitable way for fragmenting DNA is contemplated to be that using 
the two base recognition endonuclease, Cv/JI, described by Fitzgerald et al (1 992) Nucleic 
Acids Res. 20( 1 4) 3753-62. These authors described an approach for the rapid 
fragmentation and fractionation of DNA into particular sizes that they contemplated to be 

30 suitable for shotgun cloning and sequencing. 
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The restriction endonuclease Cv/JI normally cleaves the recognition sequence 
PuGCPy between the G and C to leave blunt ends. Atypical reaction conditions, which alter 
the specificity of this enzyme (Cv/JI**), yield a quasi-random distribution of DN A 
fragments form the small molecule pUC19 (2688 base pairs). Fitzgerald etal (1992) 
5 quantitatively evaluated the randomness of this fragmentation strategy, using a Cv/JI* * 
digest of pUC 1 9 that was size fractionated by a rapid gel filtration method and directly 
ligated, without end repair, to a lac Z minus M 1 3 cloning vector. Sequence analysis of 76 
clones showed that Cv/JI** restricts pyGCPy and PuGCPu, in addition to PuGCPy sites, and 
that new sequence data is accumulated at a rate consistent with random fragmentation. 

10 As reported in the literature, advantages of this approach compared to sonication and 

agarose gel fractionation include: smaller amounts of DNA are required (0.2-0.5 ug instead 
of 2-5 ug); and fewer steps are involved (no preligation, end repair, chemical extraction, or 
agarose gel electrophoresis and elution are needed 

Irrespective of the manner in which the nucleic acid fragments are obtained or 

1 5 prepared, it is important to denature the DNA to give single stranded pieces available for 
hybridization. This is achieved by incubating the DNA solution for 2-5 minutes at 80-90°C. 
The solution is then cooled quickly to 2°C to prevent renaturation of the DNA fragments 
before they are contacted with the chip. Phosphate groups must also be removed from 
genomic DNA by methods known in the art. 

20 4.22 PREPARATION OF DNA ARRAYS 

Arrays may be prepared by spotting DNA samples on a support such as a nylon 
membrane. Spotting may be performed by using arrays of metal pins (the positions of which 
correspond to an array of wells in a microtiter plate) to repeated by transfer of about 20 nl of 
a DNA solution to a nylon membrane. By offset printing, a density of dots higher than the 

25 density of the wells is achieved. One to 25 dots may be accommodated in 1 mm 2 , 

depending on the type of label used. By avoiding spotting in some preselected number of 
rows and columns, separate subsets (subarrays)may be formed Samples in one subarray 
may be the same genomic segment of DNA (or the same gene) from different individuals, or 
may be different, overlapped genomic clones. Each of the subarrays may represent replica 

30 spotting of the same samples. In one example, a selected gene segment may be amplified 
from 64 patients. For each patient, the amplified gene segment may be in one 96-well plate 
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(all 96 wells containing the same sample). A plate for each of the 64 patients is prepared. By 
using a 96-pin device, all samples may be spotted on one 8 x 12 cm membrane. Subarrays 
may contain 64 samples, one from each patient. Where the 96 subarrays are identical, the 
dot span may be 1 mm 2 and there may be a 1 mm space between subarrays. 

5 Another approach is to use membranes or plates (available from NUNC, Naperville, 

Illinois) which may be partitioned by physical spacers e.g. a plastic grid molded over the 
membrane, the grid being similar to the sort of membrane applied to the bottom of multiwell 
plates, or hydrophobic strips. A fixed physical spacer is not preferred for imaging by 
exposure to flat phosphor-storage screens or x-ray films. 

1 0 The present invention is illustrated in the following examples. Upon consideration 

of the present disclosure, one of skill in the art will appreciate that many other embodiments 
and variations may be made in the scope of the present invention. Accordingly, it is 
intended that the broader aspects of the present invention not be limited to the disclosure of 
the following examples. The present invention is not to be limited in scope by the 

1 5 exemplified embodiments which are intended as illustrations of single aspects of the 

invention, and compositions and methods which are functionally equivalent are within the 
scope of the invention. Indeed, numerous modifications and variations in the practice of the 
invention are expected to occur to those skilled in the art upon consideration of the present 
preferred embodiments. Consequently, the only limitations which should be placed upon 

20 the scope of the invention are those which appear in the appended claims. 

All references cited within the body of the instant specification are hereby 
incorporated by reference in their entirety. 

5.0 EXAMPLES 

5.1 EXAMPLE 1 

25 Novel Nucleic Acid Sequences Obtained From Various Libraries 

A plurality of novel nucleic acids were obtained from cDNA libraries prepared from 
various human tissues and in some cases isolated from a genomic library derived from 
human chromosome using standard PCR, SBH sequence signature analysis and Sanger 
sequencing techniques. The inserts of the library were amplified with PCR using primers 

3 0 specific for the vector sequences which flank the inserts. Clones from cDN A libraries were 
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spotted on nylon membrane filters and screened with oligonucleotide probes (e.g., 7-mers) 
to obtain signature sequences. The clones were clustered into groups of similar or identical 
sequences. Representative clones were selected for sequencing. 

In some cases, the 5' sequence of the amplified inserts was then deduced using a 
5 typical Sanger sequencing protocol. PCR products were purified and subjected to 

fluorescent dye terminator cycle sequencing. Single pass gel sequencing was done using a 
377 Applied Biosystems (ABI) sequencer to obtain the novel nucleic acid sequences. In 
some cases RACE (Random Amplification of cDN A Ends) was performed to further extend 
the sequence in the 5' direction. 

10 

52 EXAMPLE 2 

Novel Contigs 

The novel contigs of the invention were assembled from sequences that were 
obtained from a cDNA library by methods described in Example 1 above, and in some cases 

15 sequences obtained from one or more public databases. Chromatogramswere base called 
and assembled using a software suite from University of Washington, Seattle containing 
three applications designated PHRED, PHRAP, and CONSED. The sequences for the 
resulting nucleic acid contigs are designated as SEQ ID NO: 1 -739 and are provided in the 
attached Sequence Listing. The contigs were assembled using an EST sequence as a seed 

20 Then a recursive algorithm was used to extend the seed EST into an extended assemblage, 
by pulling additional sequences from different databases (i.e., Hyseq's database containing 
EST sequences, dbEST version 1 20, gb pri 1 20, UniGene version 1 20, and Genpept 1 20) 
that belong to this assemblage. The algorithm terminated when there was no additional 
sequences from the above databases that would extend the assemblage. Inclusion of 

25 component sequences into the assemblage was based on a BLASTN hit to the extending 
assemblage with BLAST score greater than 300 and percent identity greater than 95%. 

The nearest neighbor result for the assembled contig was obtained by a FASTA 
version 3 search against Genpept release 1 20, using FASTXY algorithm. FASTXY is an 
improved version of FASTA alignment which allows in-codon frame shifts. The nearest 

3 0 neighbor result showed the closest homologue for each assemblage from Genpept (and 
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contains the translated amino acid sequences for which the assemblage encodes). The 
nearest neighbor results for SEQ ID NO: 1 -739 are shown in Table 2. 

Tables 1, 2, and 3 follow. Table 1 shows the various tissue sources of SEQ ID NO: 
1 -739. Table 2 shows the nearest neighbor result for the assembled contig. The nearest 
neighbor result shows the closest homologue for each assemblage and contains the 
translated amino acid sequences for which the assemblage encodes. Table 2 also shows 
homologues with identifiable functions for SEQ ID NO: 1-739. The polypeptides were 
predicted using a software program called FASTY (available from 
http://fasta.bioch.virginia.edu) which selects a polypeptide based on a comparison of 
translated novel polynucleotides to known polynucleotides (W.R. Pearson, Methods in 
Enzymology, Vol. 1 83 : pp. 63-98, ( 1 990), herein incorporated by reference). Table 3 shows 
the predicted amino acid sequence corresponding to the novel nucleic acid contig sequences. 



Table 1 - Tissue Sources 



Tissue 
Origin. 



RNA Source 



Hyseq 
Library 
Name 



SEQ ID NOS: 



adult braxn 



GIBCO 



AB3001 



28 46 54 62 95 117 134 175 188-189 
324 330 337 356 369 371 378 386 
389 396 432 435-436 468 472-473 
476-477 483 486 518 538-539 543 
545 557 565 571 573 578 582 598 
613-614 619 627 632 634 639 687 
709 



adult brain 



GIBCO 



ABD003 



5 12 46 


52 


57 66 


79 


91 


97 134 144 


148 


150 


162 


164 


172 


175 


-176 


181 


186 


193 


250 


323 


325- 


-327 


330 


334 


338 


362 


367 


369 


371 


378 


-379 


386 


388 


-389 


392 


396- 


397 


399 


-401 


403 


416 


422 


435 


444 


449 


451 


454 


461 


463 


-464 


468 


472- 


473 


483 


486 


494 


506 


511 


513 


516 


520 


523 


-524 


526 


529 


533 


536 


-537 


539 


545 


548 


552 


556 


558- 


■559 


562- 


563 


565 


567 


569 


573 


-574 


576 


579- 


580 


582 


-584 


590 


593 


-594 


598 


602 


606 


613 


-614 


619- 


621 


623- 


-624 


627 


634 


637 


641 


646 


648 


659 


675 


688- 


689 


694 


696- 


■698 


703 


714 


729 













Clontech 



adult brain 



ABR001 



57 162 164 227 266 3 
385 438 468 512 524 
590 621 627 631 634 



16 334 356 367 
528 557 582 
689 714 



Clontech 



adult braxn 



ABR006 



189 228 385 438 571 
677 



584 632 650 



Clontech 



adult brain 



ABR008 



13 5 11-25 31-32 46-47 55-57 59 
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Tissue 
Origin 



RNA Source 



Hyseq 
Library 
Name 



SEQ ID NOS: 



61 65-67 69 
113-114 126 
171-172 186 
206 210-212 
233 235-236 
264-266 268 
334-335 338- 
355 357 359- 
378 380 382 
400 402 406 
432 434 437- 
459-460 465 
481-483 487 
501 503-504 
526 528 532- 
546 551-552 
569 572-573 
584 586 590* 
602 604 610- 
627-628 632 
644 646-647 
668 672 675 
689 691 693 
709 711 713- 
736 738-739 



75 79 91 103 108 111 
132 150 160 162 164 
188-189 193 202-203 
220 222-224 227-229 
243-247 251-252 257 
275 313 324 328-331 
339 343 346-347 351 
361 365 367 370-371 
386-389 391 396 399- 
413 419-420 423 426 
438 442 446 448-449 
468 470 47^-473 475 
489-490 495-497 499 
507-509 511 520 524 
533 536 539-540 543- 
556-557 563 565-567 
576-577 579-580 582 
591 593 595-597 599- 
616 620-621 624-625 
634 637-638 641 643- 
650 653-657 660-662 
677-678 680-681 688- 
695-696 698 706-707 
727 729 731 733-734 



adult brain 



Clontech 



ABR011 



334 476 634 677 



adult brain 



BioChain 



ABR012 



379 587 



adult brain 



Invitrogen 



ABR013 



334 634 



adult brain 



Invitrogen 



ABT004 



3 19 57 
162 167 
230 232 
389 394 
457 472 
531 534 
580 582 
622 637 
692 695 



62 66 75 
171 176 
259 328 
400 406 
483-484 
537 540 
-584 590 
639 643 



110 122 
186 197 
331 334 
417 426 
492 511 
553 558 
604 611 
644 648 



150 160 
203 211 
369 382 
429 442 
514 529 
562 572 
613 615 
688-689 



cultured 

preadipo- 

cytes 



Strategene 



ADP001 



16 37-39 66 109 120 141 144 193 

273 316 331 333 338 389 415 429 

442 444 464-465 475 489 501 511 

513 531 534 539-540 545-546 557 

583-584 590 596 602 607 613 615 

619 622 629 632 634 643 



adrenal 
gland 



Clontech 



ADR002 



4-5 

188 

330- 

383 

415 

477 

529 

565 

621 

667 



12 48 53 57 
192 196 203 
331 333 339 
385 388 392 
434 454-455 
491 498 501 
532 537-539 
567 576-577 
624 627 632 
683 689 696 



162 
207 
354 
395 
465 
509 
542 
586 
634 
714 



164 

213 

356- 

402 

468 

511 

545 

600 

647 



172 
258 
357 
406 
473 
517 
558 
606 
653 



186 

316 

369 

411 

475 

528- 

560 

615 

660 
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1 JL9DUC 




Hysecj 








SEQ 


ID NOS: 






Oird-Gf i-ii 




Ti*i hrsrv 






















Narns 


















j — t iT 

adult ne art 


oioLU 




Z O 




64 




75 79 89 


97-98 108 










1 14 
X J*± 


1 44 


1 57 


ICQ 

xoy 


-XoO 


"1 C A 

Xo4 


- loo 








XO J7 


X / X 


X / *± 


T PA 


iy-s 


T OO 




Zu 1 








Z U 


94^ 


0 56 


5 5 P. 

6 JO 


ZOO 


-2o / 


281 


314 








Jib 


.5 XO 






331 


o o o 
3 38 - 


*i "5 a 
339 


341 








i a a 

J fx o 


*3 A Q 






1 C *T 

-3b / 


ICG 

Joo- 


"5 /T *7 

Jo 7 


3o9 








1*71 
■3 /X 


777. 


7 7 Q 




385 


-386 


388 


393 








J 3D 




1 Q Q 


-Am 

fx UX 


a no 


415 


420 


422 








/IOC 
425 




X 1 o 


A 1 C 
4 JO 


A 1 £ 
-4 JO 


445 


451 


459 








4o5 


A 7*7 - 


A7** 
fx / .3 


A "7*7 


/I oi 


486 


488 


490 








496 


501 


503 


508 


etc 
515 


519- 


520 


526 








528 


531 


- 


.CIA 


537 


-536 


540 


-541 








544 


546 




5 56 

3 -JO 


-557 


562- 


563 


566- 








571 


573 


576 




COO 

bo J 


-584 


586 


-587 








594 


602 


6n6 

DUD 


QUO 


oil 


613- 


615 


618 








620 


-621 


DaD 


"OaO 


&3Z 


634 


641 


643 








646 


648 




65Q 


DO / 


676 


678 


687 








689 


696 


7 A 1 


- 7ft4 


rr rt o 
708 


711 


714 


729- 








730 
















adult 


/"•T"Q/T\ 

LjX,OL.L/ 


AjSJJUUX 


3 28-29 


4o 


DO ~D 


7 67 


79 84 93 106 


kidney 






XX / 


134 


XjO 


1 AO 


144 


156 


160 


_ 1 CA 








168 


-170 


X /2 


1 7*7 
X / / 


183 


188- 


189 


192- 








193 


199 


o n *5 
2Uj 


/ 


235 


251 


257 


275 








319 


321- 




J -SO 


-330 


337 


346 


-347 








349 


354- 


'JOO 


*5 rt 


367 


-369 


371 


375 








378 


-381 


TOO 
JO J 


*a o /T 
-joo 


388 


-389 


392 


396- 








397 


399 


A A T 

4UX 


404 


407 


409 


411 


-412 








415 


-416 


420 


-422 


427 


432 


436 


-437 








439 


-440 


444 


vt CI 

451 




458- 


459 


464- 








465 


468 


4/0 


A T5 
4/2 


-4 / J 


477 


481 


483 








486 


-487 




Vl Off 

49o 


cm 
5UX 


503 


505 


-506 








508 


511 


CI o. 


C*l c 
-DJLo 


CIO 

bio 


524 


526 


529 








533 


535 


537 


-541 


54 J 


545- 


546 


548 








552 


557 


559 


-560 


C<T7 

5oZ 


-563 


565 


-569 








572 


-574 


576 


- 577 


C7Q 


-587 


589 


-591 








593 


-594 


602 


6ft4 


-607 


613- 


614 


617- 








618 


620- 


•624 


697 


-628 


630 


632 


-635 








637 


-638 


640 


-642 


644 


-645 


652 


662 








664 


667- 


-668 


677 


682 


685 


687 


689 








694 


-696 


698 


703 


716 


723 


728 


-729 








732 


734 














aUUi L. 


v j. i_x. uy dil. 


fU\XUUA 


92 


L36 154 


160 


164 


178 271 


314 347 








353 


360 


367 


376 


378 


-379 


386 


391 








402 


409 


423 


432 


449 


451 


477 


490 








494 


503 


526 


528 


531 


534 


538 


-539 








541 


545- 


-546 


559 


566 


579 


584 


588 








594 


602 


613 


621 


624 


632 


647 


652 








689 
















adult lung 


GIBCO 


ALG001 


56- 


57 67 69 


98 


113 


134 144 


164 172 








191 


-192 


270 


321 


328 


338 


369 


371 








374 


378 


380 


388 


-389 


396 


405 


411 








416 


424 


443 


-444 


456 


473- 


474 


482- 








483 


497 


508 


518 


529 


531 


534 


536 
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ENA Source 



Hyseq 
Library 
Name 



SEQ ID NOS: 



540 552 556 559 563 568 573 579- 
580 585-586 588-589 593 601-602 
606 612-613 618 634 662 667 685 
696 702 726 729-730 



lymph node 



Clontech 



ALNOOl 



28 57 79 113 164 172 179 193 240 
325 332 367 378-379 386 388 402 
485 526 580 586 603 613-614 621- 
622 628 634 662 667 686 734 



young liver 



GIBCO 



ALV001 



3 24 28 54 60 117 134 137 154 160 
193 196 242 273 316 328-329 334 
351 354 370-371 388 39,2 395-396 
401 406 411 415 432 435 439 448 
454-455 477 483 486-487 495 506 
509 514 518 523-524 526 529 531 
534 537-538 540 544 548 566 568 
571 573 579 587-588 591 594 602 
621 641 645 686 713 723 



71 79 92 97 
200 214 220 
29i 313 316 
355 357 368- 
381-382 385 
459 471-472 
-506 511 520 
540-541 543 
582 .588 590 
681 687 689 



adult liver 



Invitrogen 



ALV002 



3 24 27 
106 134 
232 240 
328 347 
369 371 
397 430 
475 485 
530-531 
548 566 
612 623 
710 714 



56-57 65 
140 164 
242 271- 
349-350 
■372 378- 
435 448 
487 502 
533-534 
574-575 
640 648 



-66 
192 
272 
353 
379 
457 
505 
537 
579 
649 



adult ovary 



Invitrogen 



AOV001 



3 10 14 
75 79 98 
172-174 
206 213 
253 261 
322 325 
338 340 
369 371 
397 399- 
419-420 
441 444 
472-475 
503 509- 
526 528- 
546 548 
562-563 
582 584- 
604 606 
629 631- 
654 657 
677-678 
703 705- 
731 738 



28 54 56 
127 144 
182 186 
224 234- 
273 275 
327 329- 
343 345- 
372 378 
402 404 
425 427 
451 453- 
481 485 
510 513 
529 531- 
552 554 
565 567- 
588 590- 
611-615 
632 635- 
659 661 
682 684 
707 714 



-58 62 65-66 
154 162 164 
188-189 192 
235 241 243 
289 314 316 
331 333-334 
348 354-357 
382 386 388 
407 411 415- 
429 431 435- 
459 465 468- 
490 494 496 
517-518 522 
534 537-542 
556-557 559 
569 572-579 
591 593-598 
618 620-623 
638 643 647 
662 667 674- 
689 693 695- 
717-718 723 



68 73 
-165 
196 
248 
321- 
336- 
367 
395- 
416* 
437 
470 
501 
524 
545- 
560 
581- 
602- 
627 
652- 
675 
698 
729 



adult 
placenta 



Clontech. 



APL001 



172 224 
534 622 



239 363 
690 696 



371 392 437 531 
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DMA Cmirrp 

rUNr-i 


Hysec[ 








SEQ 


ID NOS: 






Origin 


























Name 


















pxacenta 


invi croyen 




57 66 122 161 172 241 326 329 334 








369 


388 


407 


427 


429 


436 


459 


464 








506 


508 


511 


539 


541 


545 


566 


573 








575 


590 


597 


637 


648 


690 






a Hill f 


GIBCO 


ASP001 


28 57 65 


78 


93 


95 117 134 156-157 


spleen 






172 


186 


188 


194 


214 


273 


314 


319 








331 


334 


338 


344 


354 


371 


374 


392 








436 


457 


471-473 


478- 


479 


481 


483 








515 


526 


528 


-529 


541 


548 


557 


559 








563 


565 


569 


573 


585- 


587 


603 


606 








613 


615 


618 


621 


-622 


627 


632 


634 








637 


643 


654 


671 


689 


69 N 6- 


-698 


701 








712 


739 














testis 




nlOUU JL 


3 67 134 


16 


3 192 235 


327 329 337 








342 


371 


375 


378 


380- 


381 


396 


399 








415 


431 


436 


441 


451 


472 


477- 


478 








483 


486 


494 


496 


503 


522 


524 


526 








531 


533- 


534 


538 


541- 


542 


546 


548 








557 


568 


573 


577 


579 


581 


584 


594 








596 


618 


641 


658 


662 


689 


700 


714 








729- 


-730 














adult 


Invitrogen 




28 57 112 161 164 172 192 194 250 


Diaaaer 






334 


354 


370 


397 


404 


487 


513 


526 








531 


534 


545 


572 


599 


602 


620 


634 








651 


659 


672 


689 


713 


725 






bpne marrow 


Clontech 


BMDQQ1 


10-11 2S 


31 


54 


57 62 75 


78-83 88 








131 


-133 


135 


-137 


141- 


-143 


157 


159 








164 


171- 


173 


176 


-177 


187 


-189 


192 








195 


200 


202 


205 


207 


218 


225 


282 








314- 


-318 


325 


330 


334- 


335 


337 


346- 








348 


367 


369 


372 


378 


383 


386 


388 








395 


401 


405 


412 


-413 


416 


422 


436 








442 


-443 


447 


449 


455 


465 


472 


475 








477 


503 


516 


523 


528- 


-529 


533- 


-534 








539 


545 


551 


556 


559 


563 


565- 


567 








571 


573- 


574 


576 


579-586 


594 


601- 








602 


606 


613 


620 


-623 


628 


-629 


634 








638 


642- 


643 


646 


656 


659 


666 


686 








689 


691 


696 


698 


-699 


703 


705 


714 








720 


726 


729 












£KJHc UlaLlUW 






2 15 23 


35 


49 54 57 


59 


78 81 114 








156 


-157 


164 


171 


-172 


189 


-190 


202 








223 


240 


325 


334 


346 


357 


367 


379 








381 


-382 


388 


397 


412 


454 


465 


482 








490 


509 


516 


526 


535 


537 


563 


566 








579 


595 


600 


638 


640- 


-641 


654- 


-655 








676 


689 


714 












adult colon 


Invitrogen 


CLN001 


48. 


79 94 13 


B 162 167 189 333 368- 








369 


375 


386 


404 


409 


414 


435- 


-436 








455 


470 


525 


541 


548 


553 


567 


603 








634 


656 


659 


689 


694 


721 






adult 


BioChain 


CVX001 


3 28 35 


54 


57 7 


9 83 


95 


97 113 117 


cervix 






154 


162 


164 


172 


176 


220 


235 


248- 
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Origin 


RNA Source 


Hysecj 

T."t hv^ y\r 

Name 










ID NOS: 
















327 


329 


333 


338 


346 


348 








*3 C /I 


*5 C C 


362 


367 


-368 


371 


374 


-375 








no 
J /o 




-5 ob 


too 
388 


-389 


395 


401 


-402 








404 


407 


420 


429 


431 


437 


443 


451 








459 


468 


475 


477 


479 


483 


485 


490 








493 


-494 


496 


506 


508 


511 


517 


526 








528 


531 


534 


544 


550 


552 


559 


566 








569 


571 


-573 


575 


-576 


581 


-583 


588 








590 


593 


-594 


604 


606 


614 


622 


628 








631 


-635 


639 


661- 


-662 


675 


689 


692 








695 


715 


718 


738 










endol* Hal 


O *» 4- a/ram a 

otidtegene 


EDT001 


3 2.8 31 


39 54 58 65- 


-66*79 89 144 


cells 






160 


173 


187 


189 


191 


193 


197- 


-199 








207 


220 


230 


267 


273 


314 


324 


326 








329- 


-331 


336 


347 


354 


369 


372 


378- 








379 


384 


386 


388 


391-394 


396- 


■397 








399 


401 


407 


420 


422 


429 


431- 


■432 








435- 


-437 


444 


449 


451 


455 


459 


465 








472 


474- 


-475 


481- 


•482 


486 


490 


499- 








501 


503 


506 


511 


513 


515-517 


520 








522- 


■524 


528 


531- 


534 


538- 


539 


541 








545- 


-546 


548 


550 


552 


557 


559- 


560 








563 


565 


567 


569 


571 


573 


577 


579- 








580 


583- 


584 


587- 


590 


593- 


594 


596- 








597 


599 


602 


611 


614- 


615 


618 


620- 








621 


624 


630 


632- 


634 


637- 


638 


642- 








643 


647- 


648 


651 


675 


677 


680 


682 








694 


696- 


698 


703 


708 


714 


719 


724- 








725 


728- 


730 


734 










Genomic 


Genomic 


EPM001 


38 41-45 


118 


-121 


164 


198 


292 


-312 


clones from 


DNA from 
















the short 


Genetic 




















arm of 


XVC O CCll l_rli 




















chromosome 
8 






















Genomic 


Genomic 


EPM003 


43 164 295 












clones from 


DNA from 




















the short 


Genetic 




















arm of 


Re ss arch 




















chromosome 
8 






















Genomic 
clones from 
the short 
arm of 
chromosome 
8 


Genomic 
DNA from 

Genetic 
Research 


EPM004 


121 


164 


306 


482 










Genomic 
clones from 
the short 
arm of 
chromosome 
8 


Genomic 
DNA from 

Genetic 
Research 


EPM006 


293 



123 



WO 01/53455 



PCT/US00/35017 



Tissue 


RNA Source 


Hyseq 


SEQ ID NOS: 


Origin 




Library 








Name 




esophagus 


BioChain 


ESO002 


513 526 


fetal brain 


Clontech 


FBR001 


57 468 563 634 


fetal brain 


Clontech 


FBR004 


162 186 254 265 491 582 


fetal brain 


Clontech 


FBRO 06 


1-2 5-6 11-12 22-23 49 57 62 73 94 








103 114 162 164 172 189 193 203 








218 240 244 251-252 259 279 330- 








331 334-335 346-347 351 367 378 








386 388-389 399 413 420 422 424 








434 442 444 448 465 468 470 472- 








473 490 496 501 503-504 511 520 








524 528 532-533 539 544-546 548 








551 553 563 571 573 576 587 591 








601 613 615-616 620-621 628 634 








641 644 648 653 657 662 672-673 








689 691 698 706 714 718 725-728 








733 735-739 


fetal brain 


Clontech 


FBRS03 


444 587 


fetal brain 


Invitrogen 


FBT002 


17 66 157 162 164 186 190 193 250 








270 324 331 334-335 338 346 354- 








355 374 382 389-390 426 429-430 








437 442 453 467 471 475 481 485 








491 507-508 513-514 526 528 532 








540 544 548 550 552-553 557-558 








563 565-566 590 593 602 612 615 








637 641 648 654 662 672 676 692 








703 


fetal heart 


Invitrogen 


FHR001 


57 75 164 547 


fetal 


Clontech 


FKD001 


57 164 172 179 188 194 208 218 230 


kidney 






240 250 330 334 369 388 401 413 






439 454 465 529 546 550 573 576 








581 583 594-596 602 634 648 667 








676 689 698 706 


fetal 


Clontech 


FKD002 


2 560 


kidney- 








fetal 


Invitrogen 


FKD007 


565 596-597 


kidney 








fetal lung 


Clontech 


FLG001 


75 164 355 386 428 455 513 524 528 








631 689 


fetal lung 


Invitrogen 


FLG003 


30 157 162 169 188 243 253 256 283 








330 392 400-401 404 407 424 428 








435-436 479 506 508 520 530-531 








534 572 578 584 602 611 613 631 








654 658 662 676 689 701 716 


fetal lung 


Clontech 


FLG004 


371 


fetal 


Columbia 


FLS001 


2-3 5 26 29 31 35 48 54-58 60 62 


liver- 


University 




65 67 70 74-77 79-80 84-87 89 92 


spleen 






96 98-100 104 117 122-130 138 140 








144-158 160 162 164 172-173 185- 








186 188-189 192-194 196 199-200 








207 214 218-219 237-238 241 269 








273 280 282 314-316 318-322 324 








327 329-331 334-335 337 340 345 








348-350 354-358 363-364 367-371 
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Library 
Name 



SEQ ID NOS: 



373 


3 to 


"3 *7 *7 
3 / / 


Ton 


1 Q O 

3 o2 


-3 B3 


Job - 


3oo 


388 


394- 


-3 3b 


*3 Q O 


a no 
4U2 




411- 


412 


418 


420 


-422 


424 


42 / 


431 


/I "5 C 

43b- 


437 


440 


442 


448 


- 4bl 


/t c *a 
4b3 


/ICC 

4bb 


/I C Q 

4by 


461 


464- 


465 


470 


472 


-473 


475 


477- 


478 


480- 


485 


488 


-490 


501 


503 


505- 


506 


509 


511 


-513 


515 


-518 


520 


522- 


524 


526- 


534 


538 


-539 


541 


543 


-547 


549- 


550 


552 


-553 


556 


-557 


559 


-564 


566- 


567 


569 


571 


573 


576 


578 


-580 


582- 


587 


589 


591 


-594 


596 


-597 


599- 


600 


602 


611 


-615 


618 


620 


-62^ 


627- 


628 


631- 


636 


638 


641 


-642 


646 


648 


651 


659- 


660 


662 


-664 


667 


-668 


675- 


678 


680- 


681 


684 


689 


-690 


696 


-698 


709 


714 


723 


738 













fetal 

liver- 

spleen 



Columbia 
University 



FLS002 



15 31-32 39-40 47-49 52 
69 72 75 78 84 97-98 100 
123 138 140 144 146 152- 
161 164 172-173 182 188 
199 220 241-242 246 249 
266 273-275 280-281 288- 
316 318-319 321-322 324 
336-339 343 347-350 353- 
358 363 367 369-370 372 
380 382-383 386 388-389 
399 405 407 409-410 412 
432 435 439 448 450-451 
459 461 464-465 470 472- 
479-481 483 485 488 490 
503 506 509 511-513 516- 
524 527-528 531-532 534 
546 556 559-560 565-566 
574 576 579 582-586 588 
599 602-604 606 615 618 
623 625 627 632-634 639 
648 eee-SSQ 675-676 681 
690 696-697 701 703 714 
734-735 



56 60 65 
104 115 
153 157 
194 196 
253 255 
291 314- 
329-331 
354 357- 
374 378- 
393-397 
421 424 
453-457 
475 477 
497 501 
518 520 
539 541- 
569 571 
590 597- 
620-621 
641 644 
684 689- 
719 723 



fetal 
liver- 
spleen 



Columbia 
University 



FLS003 



60 79 157 190 690 



fetal liver 



Invitrogen 



FLV001 



3 27 35 
105 157 
243 272 
370 381 
440 442 
506 513- 
554 566 
613 621 



48 50 56-57 
161 164 176 
324 328 333 
392 396 429 
444 465 471 
514 519 534 
568 576-577 
645 648-649 



66 75 92 94 
189 209 220 
335 353 369- 

-430 435 439- 
483 487 502 

-535 537 548 
580 582 590 
689 



fetal liver 



Clontech 



FLV002 



343 



fetal 
muscle 



Invitrogen 



FMS001 



51 79 97 108-110 166 194 196 266 
341 352 380 389 402 407 444 464 
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Tissue 


RNA Source 


Hyseq 








SEQ 


ID NOS: 






Origin 




Library 






















Name 
























475 


501 


513 


524 


546 


552 


554 


560 








570 


572 


598 


605 


628 


634 


649 


675 








703- 


-704 


714 


737 










■pea*. 1 


XXIV ill uy Cll 


f riw \j \j 


524 
















muscle 






















fetal sicin 


I n vi c r og en 


pcvnni 


31 33 35 48 


57 63 67 75 


ix^ - 


111 








117 


157 


162 


164 


172 


178 


J.OU 


1 flfl 

lOO 








196 


220 


243 


254 


319 


324 


328 










333- 


-334 


367 


369 


371 


375 


379- 


383 








386 


388- 


-389 


400 


404 


407 


412 


419- 








420 


429 


444 


455 


472- 


-473 


491 


499 








503 


508 


511 


514 


517 


522- 


•524 


529 








531 


534 


537 


540 


542 


547 


552 


554 








556- 


-557 


560 


563 


565 


567 


571- 


572 








574 


576 


579 


590 


596 


599 


616 


621 








625 


627 


631 


-632 


634 


639- 


•640 


648 








653- 


-654 


662 


689 


708 


714 






cecal. sKin 






501 


537 














fetal 


oiOLnaiii 


T?CDf"lft1 
C orLfUl 


465 


729 














spleen 


• 




















umbilical 


BioCham 


r ULUU1 


27-28 35 57 


68 83 105 136 157 159- 


cord 






160 


164 


188 


191 


225 


279 


315- 


-316 








321 


328 


334 


363 


367 


369 


378- 


■379 








383 


386 


388 


-389 


392 


397 


406- 


■407 








413 


415 


-416 


427 


440 


449 


455 


458 








461 


464 


-465 


468 


473 


-475 


479 


485- 








486 


488 


490 


496 


514 


517 


522 


524 








526 


528 


-529 


531 


533 


-534 


538 


540 








546 


550 


552 


556 


-558 


572 


582 


584- 








585 


587 


-588 


594 


-597 


602 


606 


613 








616 


618 


-619 


631 


634 


637 


651 


689 








696 


698 


706 


729 










fetal brain 


GIBLU 


rir J3 u u x 


3 5 


22 


26 46 53 


66 


73 94 117 134 








139 


164 


172 


-173 


188 


-189 


212 


215 








230 


-231 


248 


251 


262 


288- 


-289 


316 








325 


329 


-331 


334 


337 


-338 


348 


352 








365 


-367 


369 


371 


377 


-379 


385- 


-386 


„ 






388 


392 


394 


396 


400 


403 


420 


422 








429 


437 


444 


-446 


449 


451 


455 


459 








461 


-463 


466 


-468 


472 


-473 


475 


477 








481 


483 


485 


-486 


488 


490-491 


496 








503 


-504 


506 


513 


523 


-524 


529 


532- 








533 


539 


-541 


545 


548 


550 


552 


557- 








560 


563 


565 


-566 


569 


571 


576- 


-577 








579 


-580 


583 


-584 


586 


590 


593- 


-594 








596 


-599 


601 


-602 


604 


606 


611 


613 








615 


618 


621 


-623 


627 


-628 


634- 


-635 








637 


641 


643 


647 


662 


664 


-665 


667 








675 


677 


680 


689 


695 


-697 


703 


726 


macrophage 


Invitrogen 


HMP001 


97 


518 


532 


569 










infant 


Columbia 


IB2002 


28 


46 56-57 


59 


67 75 78 


109 


117 


brain 


University 




122 


129 


144 


157 


162 


164 


-165 


172 








176 


180 


190 


193 


212 


220 


226 


236- 
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Tissue 
Origin 


kna bource 


Hysecj 
Xjxsji. a.x y 
Name 










ID NOS: 












«60 / 


OCT 
ZD A. 


OCT - 


.OCT 


316 


318 


"5 OA 














335 


337 


340 


354- 


. 1 

■ J JO 


Jul 








*3 ^ A 


i c c 
•Job 


367 


369 


j 1 X" 


J IS 


O "7 *7 












"D O C 
JoD" 


386 


389 


392 


395 


1 Q "7 


Ann 








A 1 1 

411 


A "T £T 
4lO 


421- 


■422 


429 


432 


Tt J O 


AlQ 








444 


448 


451 


456 


464- 


465 


469 


471- 








475 


484 


486 


496 


504- 


506 


511 


520 








524 


526 


529 


531 


533- 


534 


537- 


•540 








544- 


-546 


548 


553 


556 


55*8 


562 


565 








567 


576 


579-580 


582 


584 


586 


589- 








590 


593 


597- 


-598 


602 


613- 


-614 


618 








620- 


■621 


627- 


-628 


632 


63^ 


636 


641 








650 


654 


659 


662 


667 


683 


689 


721 








730 
















infant 


Columbia 




46 54 75 109 156 164 220 244 251 


Id r a in 


TTn "i vp r*Q l 4* v 




314 


324- 


■325 


331 


335 


340 


361- 


•362 








367 


369 


377- 


-379 


400 


408 


438 


442 








456 


460 


464 


469 


472 


496 


506 


523- 








524 


526 


529 


538 


540 


544- 


■545 


547 








558 


560- 


■562 


565 


567 


569 


579 


584 








598 


602 


613 


615 


621 


627 


632 


634 








637 


639 


650 


738 










infant 


Columbia 


XBM002 


262 


340 


432 


436 


438 


472 


531 


534 


brain 


TTniversitv 




569 


613 


634 












infant 


L.OJ.UTuDia 


1DOUU1 


162 


231 


283 


331 


369 


385 


438 


444 


brain 


University 




472 


506 


513 


523 


531 


534 


580 


615 








636 


689 














lung, 


Strategene 


L»r BQQ1 


28 54 57 65 


172 


188 


233 


321 


331 


fibroblast 






340 


347 


367 


369 


378-379 


388 


401 








451 


459 


475 


479 


503 


511 


522 


524 








532 


534 


559 


-560 


573 


580 


583 


587 








597 


615 


632 


634 


638 


686 


689 


708 


lung tumor 


Invitrogen 


LGT002 


3 7 


21 24 26 28 


31 54 56-57 


62-63 








66 


92-93 101 109 112 162 164 171- 








172 


176 


183 


188 


-189 


192 


-193 


196 








201 


-202 


223 


230 


235 


259 


273-274 








316 


321 


329 


-331 


333- 


-334 


338 


345 








347 


-348 


356 


367 


.369 


371 


-372 


378- 








379 


381- 


-382 


386 


388- 


■390 


396 


399- 








404 


406' 


409 


416 


424- 


■425 


427 


429 








432 


436-437 


439 


451 


455 


-456 


459 








464 


-465 


467 


473 


475 


484 


-486 


490 








499 


502- 


-503 


506 


508 


511 


513 


-514 








517 


-518 


522 


524 


526 


528 


531 


-532 








534 


-535 


538 


-539 


541 


543 


-546 


553 








557 


-559 


563 


567 


-568 


571 


573 


575- 








576 


579 


-580 


585 


-588 


590 


-591 


593- 








594 


598 


601 


-604 


609 


611 


-613 


615 








621 


627 


-628 


631 


-632 


636 


-637 


645 








648 


651 


-652 


654 


662 


667 


672 


677 








681 


683 


689 


698 


701- 


-702 


714 


718 








724 


726 


729 


734 










lymphocytes 


ATCC 


LPC001 


4 31-32 


35 


57 65-66 


70 


110 116 156 
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A ^ M 0 Uw 


RNA Sourcp 


Hysec[ 








SEQ 


ID NOS: 










T.*i V»T*a"rv 
JLi X U i. Cl l. y 






















Name 
























lb z 


J.O ** 


0 1 r\ 


243 


250 


tot 
Z OA 


287 


326 










~i 1 O 


"1 ~i A 


336 


346- 


-a a *7 


359 


378 








job 


"3 O O 

Jot) 


1Q7 

/ 


407 


414 


A "I C 


419 


472 








4y / 




ti "3 C 
D D 


539 


545 


c a a 


551 


582 








con 


C f\ c 




618 


621 


ojl 


634 


686 










c a Q 

0 y 0 


/ Ul 


714 










leukocyte 


GIBCO 


LUC001 


4 7 


9-13 


23 


28 31 35 


39 


54 65 75- 








76 7 


9 90 


97 


110 


117 


134 


152 


157 








159 


162 


164 


-167 


171 


173 


176 


188 








193 


199 


204 


207 


220 


244 


253 


255 








314 


316 


318 


321 


324 


326 


329- 


-330 








337- 


339 


346 


-347 


352 


35*4 


356 


367 








369 


371 


378 


-379 


382 


388 


-389 


392 








396- 


397 


400 


-402 


405 


415 


-416 


420 








422 


429 


432 


435- 


-436 


443 


-444 


449 








454- 


455 


457 


-459 


465 


479 


481- 


-486 








491 


497 


501 


503- 


-504 


duo 


508 


511 










DID 




523 


-525 


529 


532- 


-533 








535 


538- 


539 


545 


548 


552 


-554 


556 








559- 


560 


562 


-563 


565- 


566 


569 


571- 








573 


576 


579 


581 


585- 


587 


590 


593- 








594 


598 


600 


-602 


604 


606 


-609 


613- 








614 


618 


620 


-622 


624 


627 


630 


632- 








634 


636 


638 


643 


645 


660 


-662 


667 








678 


682 


684 


686 


689 


691 


693 


696- 








698 


714 


726 












leukocyte 


= — — 

CI on teen 


t rTrtrtrto 
JJUL.UU.3 


11 54 97 152 164 330 479 546 564- 






I 


565 


593 


613 


627 


634 


646 


696 


729 


melanoma 


Clontech 


MEL004 


2 57 67 


79 


L64 171-173 


L88 193 196 


from cell 






232 


321 


337 


341 


346 


367 


379- 


-380 


line ATCC 






388 


407 


427 


454 


472 


477 


482 


501 


#CRL 1424 






520 


539 


545 


552 


556 


579 


588 


593 








598 


611 


621 


631 


648 


665 


714 


730 


mammary 


Invitrogen 


MMG001 


3 20-21 


29 


31 54 56- 


57 


53-66 79 94 


gland 






109 


112- 


113 


117 


122 


125 


138 


141 






154 


160 


162 


164 


172 


176 


186 


189 








192 


204 


214 


220 


-221 


232 


238 


251 








255 


257 


273 


276 


-278 


324 


326 


328- 








331 


333 


335 


337 


341-343 


347 


354- 








355 


357 


367 


-371 


374- 


375 


379 


382- 








386 


388- 


392 


397 


399- 


400 


404 


406- 








408 


410- 


411 


425 


431 


435 


-436 


444 








451 


455 


457 


459 


461 


464 


-465 


470- 








471 


475 


479 


483 


485 


487 


-488 


491 








501 


506- 


508 


511 


513- 


519 


523- 


-524 








526 


529 


531 


-532 


534- 


535 


537 


539- 








540 


542- 


545 


552-554 


557 


-560 


563 








566 


569 


572 


577 


580 


584 


587- 


-588 








590 


597- 


598 


602 


604- 


605 


609 


611 








613 


615 


624 


627 


631- 


634 


637 


639- 








640 


643 


648 


-649 


654 


664 


669- 


-670 








672- 


■673 


676 


-679 


681 


689 


691- 


-695 








697- 


■698 


706 


714 


731 


734 


737 
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Tissue 
Origin 


RNA Source 


Hyseq 
Library 
Name 


SEQ ID NOS: 


induced 

neuron 

cells 


Strategene 


NTD001 


36 57 164 284 388 397 420 481 485 
501 524 528-529 539 542 545 560 
571 579 582 595 602 620 637 654 
667 689 730 


retinoid 

acid 

induced 

neuronal 

cells 


Strategene 


NTR001 


524 584 693 


neuronal 
cells 


Strategene 


NTU001 


36-38 120 204 331 351 354 357 386 
388 399 411 442 459 516 533 539 
545 565 586 606 615 621 637-638 
642 646 648 714 730 


placenta 


Clontech 


PLA003 


503 579 690 


prostate 


Clontech 


PRT001 


15 40 65 164 187 207 229 337 348 
367 375 377-378 395 406 416 428 
458 468 476 511 524 526 531 534 
538 555 559 563 576 584 597 613 
622 624 631 642 667 672 677 684 
724 734 


rectum 


Invitrogen 


REC001 


57 67 164 260 331 343 370-371 380 
382 384 404 409 436 444 475 485 
498 513 524 526 540 542 552 554 
581 615 619 624 627 634 654 659 
671 689 714 


salivarv 
gland 


Clontech 


SAL001 


21 84 106-107 152 179 238 246 255 
273 287 371 378 383 401 407 420 
455 475 477 509 512 515 521 541 
548 565 570-571 573-574 589 606 
628 634 636 652 689 703 738 


skin 

fibroblast 


ATCC 


SFB002 


192 


skin 

fibroblast 


ATCC 


SFB003 


464 


small 
intestine 


Clontech 


SIN001 


57 66 71 98 116 150 164 172 327 
336 343 362 367 379 388 397 401- 
402 417 429 433 436 496 526 528 
533 590 602 620 631 634 667 678 
711 . 


skeletal 
muscle 


Clontech 


SKM001 


3 57 66 101 164 172 256 266 325 
379 385 449 468 485 487 518 552 
554 566-567 570 582 584 590 606 
611 628 631 738 


spinal cord 


Clontech 


SPC001 


10 54 57 66 75 100 102 114 144 164 
175 193 199 215-216 325 334 337 
367 370 380 385-386 406 411-413 
419 429 466 470 486 518 526 529 
531 534 574 579 585*587 590 604 
620-621 631-632 634 642 644 648 
659 688-689 691 693 695 


adult 
spleen 


Clontech 


SPLC01 


478 572 


stomach 


Clontech 


STO001 


26 90 164 218 358 369 386 468 475 
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ilSSUc 


XVLN^-l uUUi. 


Wvcorr 
ny o tiv^[ 










ID NOS: 






Origin 




JjIDi ai y 






















Name 
























485 


526 


532 


569 


576 


579 


581 


586 








603 


631 


634 


677 


682 


689 






. ,. „ , 
thalamus 


v l once en 




17 3 


1 57 66 


109 


127 


164 


217 


-218 








262 


315- 


316 


324 


330 


357 


369 


386 








388 


400 


406 


435 


456 


459 


464 


468- 








469 


515- 


516 


537 


540- 


541 


556 


566 








574 


590 


611 


622 


631 


634 


644 


648 








656 


677- 


678 


680 










thymus 


Clontech 


THM001 


6 15 26 


54 


79 164 172 187 193 201 








264 


291 


315 


329 


331 


351 


356 


367 








397- 


398 


401 


407 


412 


424 


427 


429 








435- 


436 


443 


451 


474 


478 


482 


549 








563 


565 


567 


569 


576 


578 


581 


-582 








610 


615 


621 


631 


-632 


634 


648 


662 








667 


669 


679 


689 


693 


696 






thymus 


Clontech 


THMC02 


3-6 


8 11 16 


18 


34 58-59 


67 


132 149 








162 


164 


167 


172 


-173' 


186 


188 


-189 








193 


200 


203 


216 


223 


232 


239 


255 








263 


265 


319 


-320 


331 


333- 


■334 


355 








359 


370 


373 


377 


-380 


382 


387 


-390 








393 


395 


398 


-399 


402 


404 


408 


420 








427 


434 


436 


467 


475- 


476 


503 


508 








518 


524 


526 


532 


540 


560 


563 


565 








571- 


572 


576 


-577 


579 


582 


598 


601 








603 


612- 


•613 


615 


621 


627 


632 


634 








639 


641 


648 


651 


657 


659 


662 


672 








677- 


678 


684 


-686 


689 


696 


699 


706 








714- 


716 


722 


726 


-729 


732 






thyroid 


Clontech 


THRO 01 


5 29-30 


40 54 57 66 


72 79 117 144 


gland 






160 


164 


166 


170 


172 


176 


183 


188- 








189 


208- 


209 


219 


230 


285- 


-286 


314 








318 


327 


331 


335 


338 


344 


347 


354 








363 


367 


375 


377 


-380 


382 


384 


-386 








388 


393 


397 


399 


401- 


4 03 


419 


422 








429 


436 


442 


444 


451 


456 


458 


-461 








464 


467- 


468 


470 


472- 


473 


476 


-477 








481 


488 


494 


503 


508- 


509 


511 


516 








519- 


521 


524 


528-529 


533 


537 


-538 








543 


548 


557 


559 


-560 


563 


565 


-566 








571- 


574 


576 


582 


585 


587 


590 


-591 








593- 


594 


596 


-597 


606 


614- 


•615 


620- 








621 


623- 


624 


627 


631- 


634 


640 


650- 








651 


653 


662 


667 


669- 


670 


675 


679 








689 


708 


712 


714 










trachea 


Clontech 


TRC001 


156 


164 


171 


240 


375 


378 


390 


400 








422 


468 


484 


565 


574 


581 


585 


587 








631 


654 


689 


714 










uterus 


Clontech 


UTR001 


65. 77 79 101 164 220 


367 369 451 








468 


526 


530 


533 


548 


554 


559 


562 








568 


573 


582 


594 


637 


648 


689 
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Table 2 - Nearest Neighbor Results 



SEQ 

ID 

NO: 


SEQ 
ID 
NO: 
in 

USSN 
09/48 
8, 725 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 


1 


1000 


gi70214 
84 


Mus musculus 


secretory- 
carrier 
membrane 
protein 4 


567 


85 


2 


10017 


R06463 


Homo sapiens 


Derived 
protein of 
clone ICA13 
(ATCC 40553) . 


848 

\ 


100 


3 


10020 


gil0659 
67 


Caenorhab- 
ditis elegans 


similar to 
other protein 
phosphatases 
1, 2 A and 2B 


325 


36 


4 


10024 


G03460 


Homo sapiens 


Human 
secreted 
protein, 


439 


98 


5 


10032 


Y12505 


Homo sapiens 


Human 5» EST 
secreted 
protein 


136 


87 


6 


10042 


Y29511 


Homo sapiens 


Human lung 
tumour protein 
SAL- 2 5 1st 
predicted 
amino acid 
sequence . 


701 


100 


7 


1006 


Y92324 


Homo sapiens 


Human alpha - 
2-delta-D 
polypeptide 
from splice 
variant 1. 


763 


100 


8 


10064 


gi45893 
75 


Homo sapiens 


Gab2 


425 


58 


9 


1007 


gi70183 
98 


Homo sapiens 




151 


75 


10 


1008 


gi89606 
5 


Homo sapiens 


protein that 
is imrnuno- 
reactive with 
anti-PTH 
polyclonal 
antibodies 


1226 


99 


11 


10088 


gi37792 
44 


Homo sapiens 


Metallo- 
protease 1 


1512 


98 


12 


10089 


gi29472 
32 


Homo sapiens 


membrane 
associated 
guanylate 
kinase 2 


523 


100 


13 


10091 


gi33478 
63 


Mus musculus 


cAMP-specif ic 
cyclic 


223 


54 
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SEQ 

ID 

NO: 


SEQ 

ID 

NO: 

in 

USSN 
09/48 
8, 725 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 










nucleotide 
phosphodi - 
esterase PDE8 ; 
MMPDE8 






14 


10098 


gi69793 
11 


Homo sapiens 


cysteine -rich 
repeat - 
containing 
protein S52 
precursor 


1068 

\ 


100 


15 


10102 


G01395 


Homo sapiens 


Human 
secreted 
protein, 


297 


88 


16 


10103 


gi85473 
3 


Rattus 
norvegicus 


casein kinase 
1 gamma 1 
isof orm 


293 


84 


17 


10104 


Y60017 


Homo sapiens 


Human 
endome t r ium 
tumour EST 
encoded 
protein 77. 


154 


100 


18 


10108 


G03290 


Homo sapiens 


Human 
secreted 
protein, 


215 


97 


19 


10110 


ai72922 
99 


Drosophila 
melanogaster 


CG1271 gene 
product 


208 


46 


20 


10111 


gi45123 
34 


Rattus 
norvegi cus 


Ca/calmodul in - 
dependent 
protein kinase 
kinase alpha, 
CaM-kinase 
kinase alpha 


822 


89 


21 


10113 


Y41694 


Homo sapiens 


Human PR0382 
protein 
sequence . 


633 


97 


22 


10114 


gi34907 
5 


Rattus 
norvegicus 


calmodulin- 
binding 
protein 


531 


99 


23 


10116 


gil6298 
1 


Bos taurus 


endozepine- 
related 
protein 
precursor 


937 


87 


24 


10121 


gi89797 
43 


Canis 

familiaris 


Band4.1-like5 
protein 


643 


100 


25 


10126 


Y99420 


Homo sapiens 


Human PR01486 
(UNQ755) amino 
acid sequence 


607 


100 


26 


1013 


gi80475 
0 


Homo sapiens 


protein 
tyrosine 


614 


73 
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SEQ 

ID 

NO: 


SEQ 
ID 
NO: 
in 

USSN 

09/48 

8,725 


Acces - 

sion 

No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 










phosphatase 






27 


10136 


W02105 


Homo sapiens 


Human L- 
asparaginase . 


1243 


98 


28 


10142 


Y35924 


Homo sapiens 


Extended 
human secreted 
protein 
sequence , 


862 


89 


29 


10148 


gi33349 
82 


Homo sapiens 


R27216_l 


329 


98 


30 


1015 


G02485 


Homo sapiens 


Human 
secreted 
protein, 


120 


72 


31 


10154 


gil0798 
804 


Homo sapiens 


sperm antigen 


2607 


98 


32 


10175 


Y96864 


Homo sapiens 


SEQ. ID. 37 
from 

WO0O34474. 


536 


100 


33 


10196 


gi55362 
1 


Homo sapiens 


prof ilaggrin 


346 


39 


34 


10198 


gil4190 
16 


Mus mus cuius 


odorant 
receptor 


281 


53 


35 


10200 


Y57903 


Homo sapiens 


Human 
transmembrane 
protein HTMPN- 
27. 


448 


100 


36 


10208 


g±40624 
92 


Escherichia 
coli 




505 


100 


37 


10212 


gi88252 
9 


Escherichia 
coli 


ORF_fl41 


625 


96 


38 


10213 


gi40627 
78 


Escherichia 
coli 


Hypothetical 
protein HI0761 


773 


98 


39 


10214 


gi66938 
32 


Rattus 
norvegicus 


opioid growth 
factor 
receptor 


661 


44 


. 40 


10227 


G01360 


Homo sapiens 


Human 
secreted 
protein, 


384 


100 


41 


10236 


gil6512 
57 


Escherichia 
coli 




373 


100 


42 


10241 


gi27692 
62 


Escherichia 
coli 


catabolite 
gene activator 
protein 


178 


96 


43 


10245 


gi!7895 
39 


Escherichia 
coli 


orf , 
hypothetical 
protein 


679 


98 


44 


10246 


gi88249 
2 


Escherichia 
coli 


0RF_ol79 


488 


97 


45 


10247 


gil7421 
49 


Escherichia 
coli 


Sn -glycerol - 
3 -phosphate 


323 


100 
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SEQ 

ID 

NO: 


SEQ 
ID 
NO: 
in 

USSN 
09/48 
8 , 725 


Acces- 
sion 
No . 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 










transport 
svstetn 
permease 
protein UgpA. 






46 


10282 


Y29817 




Human svtisds^ 
related 
alvconrotein 
2. 


521 

\ 


96 


47 


1031 


gi64351 
30 


Mus mus cuius 


putative El- 
E2 ATPase 


990 


86 


48 


1040 


gi85412 
4 


Homo sapiens 


Human giant 
larvae 
homologue 


471 


63 


49 


1043 


cri38822 
85 


Homo c?;ar")i priQ 


KIAA0782 

protein 


154 


61 


50 


1051 


gil7821 
g 


Homo sapiens 


anion 
protein l 


172 


100 


51 


1053 


Y76748 


Homo sapiens 


Human protein 

Iri rta 

homologue, 
PKH-l. 


180 


92 




1 Ofi? 


4 


Mi i c: rm i q r>^ il ne 


ADAM 4 
protein 
precursor 


492 


65 




1UD J 


ryi ?7 <5"* 8 

80 


FiT-o Q rvn Vi "i 1 a 

melanogaster 


A — 

anchor protein 
DAKAP550 


580 


60 


54 


1066 


gi27467 
88 


Caenorhabditi 
s eleaans 


contains 
similaritv to 
transacylases 


607 


35 


55 


107 


G00357 


Homo sapiens 


Human 
secreted 
protein, 


183 


77 


56 


1071 


gi91059 
37 


Xylella 
fastidiosa 


Acetylgluta- 
mate kinase 


505 


36 


57 


1085 


R95913 


Homo sapiens 


Neural thread 
protein. 


257 


55 


58 


1086 


Y76332 


Homo s ap i ens 


Fragment of 
human secreted 
protein 
encoded by 
gene 38. 


387 


58 


59 


1088 


gi45896 
42 


Homo sapiens 


KIAA0999 
protein 


873 


99 


60 


109 


gi76343 
1 


Homo sapiens 


KIAA0999 
protein 


360 


85 


61 


1095 


Y94907 


Homo sapiens 


Human 
secreted 


701 


97 
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SEQ 

ID 

NO: 


SEQ 
ID 
NO : 
in 

USSN 
09/48 
8, 725 


Acces - 

sion 

No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 










protein clone 
cal06_19x 
protein 
sequence 






62 


1102 


Y07096 


Homo sapiens 


Colon cancer 
associated 
antigen 
precursor 
sequence . 


1982 

\ 


100 


63 


1105 


Y84907 


Homo sapiens 


A human 

nrol if oration 

and apoptosis 

related 

protein. 


983 


91 


64 


1108 


gil3989 
03 


Mus mus cuius 


Ca2+ 
dependent 

acfci vat*oi" 

protein for 
secretion 


1307 


89 


65 


1109 


Y91524 


Homo sapiens 


Human 
secreted 
protein 

encoded by 
gene 74 


2400 


99 


66 


1113 


gil6574 
62 


Sus scrofa 


calcium/ cal- 
modulin - 
dependent 
tiirotein kinase 
II isoform 
gamma -E 


1348 


94 


67 


1117 


Y32169 


Homo sapiens 


Human growth- 
associated 
protease 
inhibitor 
heavy chain 
precursor. 


2831 


97 


68 


1118 


gi30635 
17 


Homo sapiens 




1138 


98 


69 


1125 


gi82482 
.85 


Homo s ap i ens 


sphingos ine 
kinase type 2 
isoform 


1290 


98 


70 


1132 


Y94918 


Homo sapiens 


Human 
secreted 
protein clone 
dd504_18 
protein 
sequence 


437 


59 


71 


1143 


gi45806 


Homo sapiens 


prepro -major 


209 


40 
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ID 
NO: 


SEQ 
ID 
NO: 
in 

USSN 
09/48 
8 f 725 


Acces - 

sion 

No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 






77 




basic protein 
homo log 






/ £ 


J. JL < xO 


y x x o ^ j -J 

5 


Homo saoiens 


focal 
adhesion 
kinase 


131 


87 


f o 


1161 


W90962 


Homo s ap i ens 


Human CSGP-2 
protein. 


931 


100 




XX / 


W£9428 


Homo saniens 


Human 
secreted 
protein 
bp537_4 . 


159 


93 


75 


1170 


gi34339 


Homo sapiens 




586 


87 


/ o 


1175 


gi79602 
43 


Homo sapiens 


SNARE protein 
kinase SNAK 


308 


100 


77 


118 


gi53600 
93 


Homo sapiens 


NY- REN- 18 
antigen 


178 


96 


78 


1183 


gi29203 
7 


Homo sapiens 


helix- loop- 
helix 

phosphoprotein 


361 


91 


79 


1193 


gil8991 
86 


Rattus 
norvegicus 


polys ialylt ran 
sf erase 


171 


76 


Q A 




62 


Unmn eani pnQ 


serine / fchreo— 
nine-protein 
kinase PRP4h 


208 


71 


81 


1198 


gi!8153 
5 


Homo sapiens 


def ensin 
precursor 


150 


71 


82 


1201 


gi56689 
35 


Rattus 

no rvecr i cus 


plasma 

membrane Ca2+* 
ATPase isoform 
Ikb 


244 


73 


83 


1207 


gi62248 
68 


Homo sapiens 


TANK binding 
kinase TBK1 


716 


86 


84 


1210 


gil7964 
6 


Homo sapiens 


complement 
component Cls 


242 


61 


. 85 


1211 


gil4831 
87 


Homo sapiens 




296 


65 


86 


1214 


gi78006 
38 


S t rept ococcus 
pneumoniae 


PspA 


121 


37 


87 


123 


Y44810 


Homo sapiens 


Human 
Aspartic 
Protease -2 

(NHAP-2) . 


218 


93 


88 


1259 


gi21166 
72 


Homo sapiens 


EAR-lr 


128 


70 


89 


1266 


gi72431 
25 


Homo sapiens 


KIAA1372 
protein 


403 


53 


90 


1270 


gil2894 
45 


Homo sapiens 


diacylglycerol 
kinase epsilon 
DGK 


125 


96 
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SEQ 

ID 

NO: 


SEQ 
ID 
NO: 
in 

CJSSN 

09/48 

8,725 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 


91 


1290 


gil4293 
71 


Drosophila 
melanogas ter 


ubiquitin- 
specif ic 
protease 


470 


41 


92 


1291 


Y66755 


Homo sapiens 


Membrane -bound. 

protein 

PR01185. 


993 


100 


93 


1296 


gi96520 
87 


Homo sapiens 


scavenger 

receptor 

cy s t e ine - r i ch 

type 1 protein 

M160 

precursor 


1183 


99 


94 


1299 


gi73003 
98 


Drosophila 
melanogaster 


CG7683 gene 
product 


397 


40 


95 


1317 


gi36951 
15 


Rat t us 
norvegicus 


CL1AA 


216 


100 


96 


132 


gil8717 
1 


Homo sapiens 


12- 

lipoxygenase 


176 


97 


97 


1330 


Y12482 


Homo sapiens 


Human 5' EST 
secreted 
protein 


65 


44 


98 


1336 


gil0798 
814 


Homo sapiens 


MLTK-beta 


2366 


99 


99 


135 


gi45609 
0 


Homo sapiens 


effector cell 
protease 
receptor 1 


190 


74 


100 


1356 


gil9305 
7 


Mus mus cuius 


envelope 
polyprotein 
precursor 


131 


36 


101 


1369 


gi45865 
7 


Homo sapiens 


glucocorticoid 
receptor 
alpha- 2 


596 


89 


102 


1392 


gi84935 
19 


Mus mus cuius 


nuclear 
localization 
signal binding 
protein 


145 


59 


103 


1408 


gi31270 
51 


Rattus 
norvegicus 


potassium 
channel 
regulatory 
protein KChAP 


176 


84 


104 


141 


gi64536 
13 


Mus mus cuius 


putative 
protein kinase 


204 


33 


105 


1424 


gi29825 
01 


Homo sapiens 


neuropathy 

target 

esterase 


769 


100 


106 


143 


W50033 


Homo sapiens 


Human immunity 

related 

factor. 


1201 


98 


107 


1431 


gil0644 


Heterodera 


hypothetical 


133 


36 
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SEQ 

ID 

NO: 


SEQ 
ID 
NO : 
in 

USSN 

09/48 

8,725 


Acces- 
sion 
No . 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 






565 


glycines 


esophageal 
gland cell 
secretory 
protein 10 






108 


1441 


gi30440 
86 


Myxococcus 
xanthus 


unknown 


149 


32 


109 


1444 


gi72483 
81 


Homo sapiens 


adaptor 
protein 
pl30Cas 


1615 

\ 


97 


110 


1447 


Y65168 


Homo sapiens 


Human 5' EST 

related 

polypeptide 


403 


97 


111 


1457 


W19919 


Homo sapiens 


Human Ksr-1 
(kinase 
suppressor of 
Ras) . 


227 


77 


112 


1471 


G02532 


Homo sapiens 


Human 
secreted 
protein, 


97 


59 


113 


1473 


gi60628 
74 


Homo sapiens 


candidate 
tumor 

suppressor 
protein DICE1 


581 


100 


114 


1474 


Y64896 


Homo sapiens 


Human 5' EST 
related 
polypeptide 


197 


100 


115 


1483 


gi43621 
8 


Homo sapiens 


KIAA0037 


295 


76 


116 


1486 


gi58528 
34 


Homo sapiens 


bridging 
integrator- 2 


133 


64 


117 


149 


gi33271 
62 


Homo sapiens 


KIAA0674 
protein 


2243 


98 


118 


1503 


gil7367 
85 


Escherichia 
coli 




1270 


97 


119 


1506 


gi40622 
98 


Escherichia 
coli 


Yhhl protein 


612 


90 


120 


1513 


gi40623 
46 


Escherichia 
coli 




556 


94 


121 


1514 


gi21660 
9 


Escherichia 
coli 


PhoQ protein 


661 


90 


122 


1523 


gi57127 
56 


Rattus 
norvegicus 


calcium 
transporter 
CaTl 


1178 


90 


123 


1527 


gil8539 
80 


Mus mus cuius 


glucocorticoid 
receptor 
interacting 
protein 1 


171 


84 


124 


1536 


Y17227 


Homo sapiens 


Human 
secreted 


452 


100 
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SEQ 

ID 

NO: 


SEQ 

ID 

NO: 

in 

USSN 

09/48 

8,725 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 










protein (clone 
yal-l) . 






125 


154 


gi85150 
90 


Pinus taeda 


putative 
arabinogalacta 
n protein 


81 


40 


126 


1544 


gi38799 
33 


Caenorhabditi 
s elegans 


Similarity to 
Xenopus F- 
spondin 
precursor (PIR 
Acc. No. 
comes from 
this gene 


134 

\ 


34 


127 


1554 


gi65238 
17 


Homo sapiens 


SIR protein 


255 


84 


128 


1555 


gi66352 
05 


Homo sapiens 


beta- 
ureidopropiona 
se 


210 


90 


129 


1556 


Y39286 


Homo sapiens 


Phosphodies t er 
ase 10 (PDE10) 
clone FB93a. 


161 


61 


130 


1564 


gi89779 
45 


Streptomyces 

coelicolor 

A3(2) 


putative 
secreted 
serine 
protease 


231 


45 


131 


1576 


gi30258 
28 


Rattus 
norvegicus 


signal 

transducer and 
activator of 
transcription 
4 


183 


97 


132 


1578 


gi51065 
72 


Homo sapiens 


transcriptiona 
1 activator 
SRCAP 


758 


98 


133 


1579 


gi85755 
27 


Homo sapiens 


toll-like 
receptor 8 


595 


99 


134 


158 


gi40605 
8 


Mus musculus 


protein kinase 


168 


70 


135 


1580 


gi63340 


Gallus gallus 


c-Rmil 


231 


90 


136 


1588 


gi22179 
31 


Homo sapiens 


PKU- alpha 


127 


92 


137 


1589 


gil2724 
22 


Mus musculus 


Phosphoinositi 
de 3 -kinase 


720 


99 


138 


159 


gi22246 
29 


Homo sapiens 


KIAA0344 


215 


43 


139 


1600 


gil0160 
12 


Rattus 
norvegicus 


neural cell 
adhesion 
protein BIG-2 
precursor 


543 


93 


140 


161 


gi66495 
83 


Homo sapiens 


kidney and 
liver proline 


1651 


98 



139 
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SEQ 

ID 

NO: 


SEQ 
ID 
NO: 
in 

USSN 
09/48 
8, 725 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 










oxidase 1 






141 


1612 


gi40611 
3 


Rattus 
norvegicus 


protein kinase 
I 


125 


89 


142 


1615 


gi21999 
2 


Homo sapiens 


phSR2 


150 


78 


143 


1620 


gi57146 
36 


Homo s ap i e n s 


serine/ threo- 
nine protein 
kinase Kp78 
splice variant 
CTAK75a 


126 

\ 


71 


144 


1644 


Y13352 


Homo sapiens 


Amino acid 
sequence of 
protein 
PR0228. 


2542 

r 
t 


100 


145 


1647 


Y99444 


Homo sapiens 


Human PR01575 
(TJNQ781) amino 
acid sequence 


704 


100 


146 


1650 


gi37897 
65 


Homo sapiens 


transmembrane 
receptor UNC5C 


271 


100 


147 


1663 


W75258 


Homo sapiens 


Fragment of 
human secreted 
protein 
encoded by 
gene 2 6 . 


163 


-96 


148 


1665 


gil0432 
431 


Homo sapiens 


secreted 
modular 
calcium- 
binding 
protein 


1428 


99 


149 


1671 


gi67081 
69 


Mus mus cuius 


inositol 
phosphatase 
eSHIPD183 


169 


97 


150 


1672 


Y68773 


Homo sapiens 


Amino acid 
sequence of a 
human 

phosphorylatio 
n effector 
PHSP-5. 


1030 


99 


151 


1678 


gi60630 
17 


Homo sapiens 


tousled- like 
kinase 1 


132 


86 


152 


1680 


gi35106 
03 


Homo sapiens 


nuclear 
receptor co- 
repressor N- 
CoR 


278 


80 


153 


1692 


gil5460 
84 


Homo sapiens 


farnesol 
receptor HRR-1 


165 


100 


154 


1698 


gi52046 
9 


Oryctolagus 
cuniculus 


597 aa 
protein 
related to 


177 


94 



140 
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SEQ 
ID 
NO : 


SEQ 
ID 
NO: 
in 

USSN 
09/48 
8, 725 


Acces - 

sion 

No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 










Na/glucose 
cotransporters 






155 


1702 


gil0432 
382 


Homo sapiens 




519 


95 




JL / U*± 


Y91668 


Homo s a."D i ens 


Human 
secreted 
protein 
sequence 
encoded by 
gene 73 


214 

\ 


75 


157 


1708 


gi30807 
57 


Mus musculus 


growth factor 
independence - 
IB 


457 


78 


158 


1716 


gi29653 


Homo sapiens 


putative 
oncogene 


220 


92 


159 


173 


gi34524 
73 


Rattus 
norvegicus 


serine/threo- 
nine protein 
kinase TAOl 


699 


100 


160 


1731 


Y27581 


Homo sapiens 


Human 
secreted 
orotein 
encoded by- 
gene No. 15. 


774 


100 


161 


1732 


gi96520 

Q7 
O / 


Homo sapiens 


scavenger 

ft— f^f \mm \y A» 

cysteine-rich 
type 1 protein 
M160 

precursor 


1025 


98 


162 


174 


Y35923 


Homo sapiens 


Extended 
human secreted 
protein 
sequence, 


1691 


100 


163 


1740 


Y53014 


Homo sapiens 


Human 
secreted 
protein clone 
fnl89_13 
protein 
sequence 


337 


60 


164 


1748 


gi77702 
37 


Homo sapiens 


PR02822 


218 


93 


165 


1751 


gi89798 
25 


Homo sapiens 




306 


50 


166 


1755 


R95332 


Homo sapiens 


■ Tumor 
necrosis 
factor 
receptor 1 
death domain 
ligand (clone 


1184 


62 
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SEQ 

ID 

NO: 


SEQ 
ID 
NO: 
in 

USSN 
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8, 725 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 










3TW) . 






167 


1762 


gi73809 
47 


Homo sapiens 


Gem- 
interacting 
protein 


1545 


99 


168 


1776 


gi59122 
65 


Homo sapiens 


hypothetical 
protein 


224 


100 


169 


1777 


Y70461 


Homo sapiens 


Human 
membrane 
channel 
protein- 11 
(MECHP-11) . 


413 

\ 


95 


170 


1781 


R26060 


Homo sapiens 


Growth Factor 
Receptor Bound 
protein GRB- 
1. 


398 


98 


171 


1796 


gil0312 
169 


Homo sapiens 


serxne 
carboxypep t i - 
dase 1 
precursor 
protein 


1381 


99 


172 


180 


gi30025 
27 


Homo sapiens 


neuronal 
thread protein 
AD7C-NTP 


477 


61 


173 


182 


gi73851 
31 


Homo sapiens 


HBV pX 
associated 
. protein- 8 ; 
XAP-8 


2066 


82 


174 


1820 


G03249 


Homo sapiens 


Human 
secreted 
protein, 


370 


97 


175 


1822 


gi47396 
9 


Oryctolagus 
cuniculus 


one of the 
members of 
sodium-glucose 
cotransporter 
family 


1048 


90 


176 


1829 


gil0440 
355 


Homo sapiens 


FLJ00012 
protein 


310 


96 • 


177 


1832 


gil6565 
0 


Oryctolagus 
cuniculus 


phosphorylase 
kinase beta- 
subunit 


146 


96 


178 


1834 


W75132 


Homo sapiens 


Human 
secreted 
protein 
encoded by 
gene 11 clone 
HCENJ40. 


423 


47 


179 


1837 


gi60369 


Saimiriine 
herpesvirus 2 


ORF 

48~EDLF5~sinw 
to EBV BRRF2 


615 


71 
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No. 
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Smith 

Water 

man 
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% 

Identity 


180 


1859 


gi99896 
96 


Homo sapiens 


ROR2 protein 


645 


87 


181 


1880 


gi73408 
47 


Mus mus cuius 


chondroltin 
4- 

sulf otransfera 
se 


275 


40 


182 


1881 


gi75732 
91 


Homo sapiens 




29Q 


100 


183 


1890 


gi31499 
50 


Homo sapiens 


ST1C2 


183 


94 


184 


1899 


gi21432 
60 


Homo sapiens 


Phosphoino- 
sitide 3- 
kinase 


346 


98 


185 


19 


gil8085 
82 


Homo sapiens 


U2AF1-RS2 


224 


46 


186 


192 


G03192 


Homo sapiens 


Human 
secreted 
protein, 


267 


86 


187 


1922 


gi48585 
8 


Mus mus cul us 


IB3/5- 
polypeptide 


1206 


78 


188 


1945 


gi37261 


Homo sapiens 




1402 


97 


189 


195 


W67863 


Homo sapiens 


Human 
secreted 
protein 
encoded by 
gene 57 clone 
HFEBF41. 


551 


98 


190 


1957 


gi40673 
8 


Homo sapiens 


Shb 


263 


44 


191 


1969 


Y41701 


Homo s ap i ens 


Human PRO708 
protein 
sequence . 


975 


98 


192 


1970 


gi39798 
17 


Caenorhabditi 
s elegans 


Weak 
similarity to 
Human 
tyros ine- 
protein kinase 
CSK 


254 


49 


193 


1973 


G00796 


Homo sapiens 


Human 
secreted 
protein, 


365 


98 


194 


1985 


gi45586 
37 


Homo sapiens 


Putative 
homolog of 
hypoxia 
inducible 
factor three 
alpha 


1420 


99 


195 


1986 


gi44550 
15 


Homo sapiens 


host cell 
factor homolog 


367 


50 
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in 
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sion 

NO. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 












LCP 






196 


2 


G02532 


Homo sapiens 


Human 
secreted 
protein, 


106 


85 


197 


2004 


gil0503 
935 


Homo sapiens 


type A 
calpain-like 
protease 


961 


100 


198 


2023 


gil6513 
41 


Escherichia 
coli 




1075 


97 


199 


2025 


Y71069 


Homo sapiens 


Human 
membrane 
transport 
protein, 
MTRP-14. 


540 


100 


200 


2038 


gi85725 
43 


Homo sapiens 


membrane - 
associated 
lectin type-C 


686 


98 


201 


2041 


gi37400 


Homo sapiens 


trk-2h 
polypeptide 


228 


89 


202 


2043 


W75096 


Homo sapiens 


Human 
secreted 
protein 
encoded by- 
gene 40 clone 
HNEDJ57. 


290 


38 


203 


2068 


G03394 


Homo sapiens 


Human 
secreted 
protein, 


595 


97 


204 


2072 


gi21165 
52 


Rattus 
norvegicus 


cationic 
amino acid 
transporter 3 


1025 


85 


205 


2076 


gil5740 
9 


Drosophila 
melanogaster 


fat protein 


369 


39 


206 


2078 


gil0549 
40 


Gallus gallus 


CSH-PTP2 


605 


94 


207 


2084 


gi96631 
28 


Homo sapiens 


hypothetical 
protein 


874 


99 


208 


2088 


gil0567 
590 


Homo sapiens 


sodium 
bicarbonate 
cotransporter- 
like protein 


609 


100 * 
• 


209 


2089 


gil7890 
01 


Escherichia 
coli 


putative ATP- 
binding 
component of a 
transport 
system 


961 


98 


210 


2097 


Y70460 


Homo sapiens 


Human 
membrane 
channel 


258 


96 
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SEQ 

ID 

NO: 


SEQ 
ID 
NO: 
in 

USSN 

09/48 
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Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 










protein- 10 
(MECHP-10) . 






211 


2108 . 


gi32075 
08 


Rattus 
norvegicus 


hexokinase 


767 


74 


212 


2111 


gi63302 
33 


Homo sapiens 


KIAA1176 
protein 


3710 


99 


213 


2118 


W74797 


Homo sapiens 


Human 
secreted 
protein 
encoded by- 
gene 68 clone 
HKIXR69. 


156 


96 


214 


2134 


gil7809 
91 


Homo sapiens 


branched 
chain acyl-CoA 
oxidase 


209 


97 


215 


2146 


gi76881 
48 


Homo sapiens 


hypothetical 
protein 


1038 


100 


216 


2149 


gi22804 
85 


Homo sapiens 


KIAA0376 


917 


100 


217 


2153 


gil8424 
29 


Rattus 
norvegicus 


ankyrin 
binding cell 
adhesion 
molecule 
neurof ascin 


592 


88 


218 


2155 


gi65267 
91 


Homo sapiens 


EpslSR 


1126 


100 


219 


2161 


gi73004 
27 


Drosophila 
melanogaster 


CG7709 gene 
product 


200 


33 


220 


2163 


Y52296 


Homo sapiens 


Human 
isomerase 
homologue-3 
(HIH-3) . 


186 


91 


221 


2173 


W34526 


Homo sapiens 


hTCP protein 
fragment . 


164 


93 


222 


2178 


gi33605 
12 


Rattus 
norvegicus 


Citron-K 
kinase 


299 


94 


223 


2180 


Y74008 


Homo sapiens 


Human 
prostate tumor 
EST fragment 
derived 
protein #195. 


261 


41 


224 


2184 


gi53041 


Mus mus cuius 




130 


41 


225 


2186 


gi40177 
4 


Homo sapiens 


ribosomal 
protein S6 
kinase 3 


142 


64 


226 


2190 


gi57729 
5 


Homo sapiens 


The hal225 
gene product 
is related to 
human alpha - 


176 


100 
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No. 
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Smith 

Water 

man 
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% 

Identity 










glucosidase . 






227 


2210 


gi20553 
92 


Rattus 
norvegicus 


transmembrane 
receptor 
UNC5H1 


620 


90 


228 


2214 


gi78617 
33 


Homo sapiens 


low density 
lipoprotein 
receptor 
related 
protein- 
deleted in 
tumor 


1360 
\ 


98 


229 


2223 


gi79591 
89 


Homo sapiens 


KIAA1464 
protein 


884 


99 


230 


223 


W88627 


Homo sapiens 


Secreted 
protein 
encoded by 
gene 94 clone 
HPMBQ32. 


300 


77 


231 


2233 


gi78395 
87 


Homo sapiens 


organic anion 
transporting 
polypeptide 14 


1092 


99 


232 


2237 


gil0440 
400 


Homo sapiens 


FLJ00033 
protein 


1212 


99 


233 


2251 


gi59237 
86 


Homo sapiens 


zinc metal lo- 

protease 

ADAMTS6 


277 


44 


234 


2256 


W63698 


Homo sapiens 


Human secreted 
protein 18 . 


516 


100 


235 


2259 


gi46787 
22 


Homo sapiens 


hypothetical 
protein 


387 


36 


236 


2262 


Y33741 


Homo sapiens 


Beta- 
secretase. 


793 


99 


237 


2265 


gi70185 
45 


Homo sapiens 


hypothetical 
protein 


608 


94 


.238 


2271 


gi41861 
83 


Homo sapiens 


unknown 


684 


53 


239 


2273 


gi72430 
35 


Homo sapiens 


KIAA1327 
protein 


1031 


100 


240 


2280 


gi58096 
78 


Homo sapiens 


sperm membrane 
protein BS-63 


342 


95 


241 


2286 


gi62246 
91 


Homo sapiens 


Na+/sulfate 

cotransporter 

SUT-l 


1221 


99 


242 


2291 


gi20762 
1 


Rattus 
norvegicus 


uromodulin 


345 


50 


243 


2292 


gi72963 
04 


Drosophila 
melanogaster 


CG5274 gene 
product 


272 


35 


244 


2294 


Y28503 


Homo sapiens 


HGFH3 Human 
Growth Factor 


320 


98 
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SEQ 

ID 

NO: 


SEQ 
ID 
NO: 
in 

USSN 

09/48 

8,725 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 










Homologue 3 . 






245 


2296 


W88799 


Homo sapiens 


Polypeptide 
fragment 
encoded' by- 
gene 4 5 . 


223 


86 


246 


2303 


gi71101 
60 


Homo sapiens 


guanine 
nucleotide 
exchange 
factor 


1212 

\ 


99 


247 


2306 


gi64348 
74 


Mus musculus 


calcium/ calmod 
ulin dependent 
protein kinase 
kinase alpha 


576 


84 


248 


2309 


Y95433 


Homo sapiens 


Human calcium 
channel SOC- 
2/CRAC-l C- 
terminal 
polypeptide . 


1203 


99 


249 


2313 


gi73009 
43 


Drosophila 
melanogaster 


CG4677 gene 
product 


689 


79 


250 


2318 


W48351 


Homo sapiens 


Human breast 
cancer related 
protein 
BCRB2 . 


202 


59 


251 


2329 


G01772 


Homo sapiens 


Human 
secreted 
protein, 


311 


84 


252 


2330 


Y41729 


Homo sapiens 


Human PR01071 
protein 
sequence . 


886 


99 


253 


2342 


gi37864 
30 


Caenorhabditi 
s elegans 




268 


42 


254 


2350 


gi93010 
4 


Homo sapiens 


protein- 
tyro sine 
phosphatase 


571 


79 


255 


2359 


gi93925 
91 


Homo sapiens 


CC chemokine 
CCL28 


679 


99 


256 


2361 


gil6666 
89 


Mus musculus 


alpha-NAC, 
muscle- 
specific form 
gp220 


357 


41 


257 


2374 


G03172 


Homo sapiens 


Human 
secreted 
protein, 


112 


78 


258 


2387 


gil3991 
97 


Homo sapiens 


pyruvate 
dehydr ogenas e 
kinase isoform 
4 


201 


85 


259 


2401 


G01757 


Homo sapiens 


Human 


612 


99 
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SEQ 
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in 
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Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 










secreted 
protein, 






260 


2409 


gil8112 
3 


Homo sapiens 


cleavage 
signal 1 
protein 


194 


86 


261 


2431 


gi70185 
47 


Homo sapiens 


hypothetical 
protein 


473 


50 


262 


2432 


gi48264 
96 


Homo sapiens 




327' 


39 


263 


2467 


G03667 


Homo sapiens 


Human 
secreted 
protein, 


640 


97 


264 


2471 


gi76881 
48 


Homo sapiens 


hypothetical 
protein 


1284 


91 


265 


2478 


gi79081 
9 


Homo sapiens 


polycystic 
kidney 
disease- 
associated 
protein 


615 


90 


266 


2484 


gi33270 
80 


Homo sapiens 


KIAA0633 
protein 


1747 


99 


267 


249 


G03793 


Homo sapiens 


Human 
secreted 
protein, 


139 


65 


268 


2490 


gi64673 
71 


Homo sapiens 


thyrotr op in- 
releasing 
hormone 
degrading 
ectoenzyme 


757 


98 


269 


25 


G03203 


Homo sapiens 


Human 
secreted 
protein, 


137 


65 


270 


2504 


gi40977 
12 


Homo sapiens 


HBV 
associated 
factor 


166 


74 


271 


2506 


gi20727 
84 


Homo sapiens 


Na+ /nucl eos ide 
cotransporter 


201 


95 


272 


2507 


gi59240 
07 


Homo sapiens 




335 


38 


273 


2510 


gi77173 
85 


Homo sapiens 


beta-site 
APP-cleaving 
enzyme 2, EC 
3.4.23. 


383 


89 


274 


2523 


gi33970 
9 


Homo sapiens 




150 


96 


275 


253 


gi36615 


Homo sapiens 


serine/threo- 
nine protein 
kinase 


391 


77 


276 


2533 


gi45896 


Homo sapiens 


KIAA0985 


191 


61 
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SEQ 


SEQ 


Acces- 


Species 1 


Description 


Smith 


% 


ID 


ID 


sion 








Identity 


NO: 


NO: 
in 

USSN 

09/48 

8,725 


No. 






Water 

man 

Score 








14 




protein 






277 


2536 


gi20886 
85 


Caenorhabdi t i 
s elegans 


strong 
similarity to 
the CDC2/CDX 
subfamily of 
ser/thr 
protein 
kinases 


419 

\ 


55 


278 


2544 


gil0024 
25 


Mus mus cuius 


YSPIj-1 form 2 


280 


80 


279 


2568 


Y41738 


Homo sapiens 


Human PR0541 
protein 
sequence . 


379 


49 


280 


2580 


gi30044 
82 


Rattus 
norvegicus 


putative 
integral 
membrane 
transport 
protein 


382 


49 


281 


2593 


gi73000 
49 


Drosophila 
melanogaster 


CG4525 gene 
product 


582 


50 


282 


2600 


gi45304 
37 


Homo sapiens 


thyroid 
hormone 
receptor- 
associated 
protein 
complex 
component 
TRAP240 


334 


90 


283 


2625 


gi80996 
52 


Homo sapiens 


toll -like 
receptor 9 
form A 


761 


96 


284 


2641 


gil4801 
9 


Escherichia 
coli 


tolA 


692 


100 


285 


2667 


gil7503 
87 


Pseudomonas 
aeruginosa 


Carbamoyl - 
phosphate 
synthetase 
large subunit 


143 


76 


286 


2670 


gi48834 
37 


Mus musculus 


RNA binding 
protein 


139 


92 


287 


2673 


Y66656 


Homo sapiens 


Membrane - 
bound protein 
PR0943 . 


1869 


98 


288 


2676 


gi38859 
78 


Mus musculus 


mismatch- 
specific 
thymine -DNA 
glycosylate 


123 


88 


289 


2680 


gi64534 
38 


Homo sapiens 


hypothetical 
protein 


465 


82 


290 


2682 


gil8417 


Mus musculus 


GATA-5 


527 


77 
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No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 






56 




cardiac 

transcription 

factor 






291 


2684 


gi98449 
20 


Homo sapiens 


nicotinic 
acetylcholine 
receptor 
subunit alpha 
10 


294 

\ 


88 


292 


2695 


gil7897 
64 


Escherichia 
coli 


putative 
transport 


879 


98 


293 


2697 


gi34922 
9 


Escherichia 
coli 


peripheral 
membrane 
protein 


936 


99 


294 


2698 


gi40621 
94 


Escherichia 
coli 




737 


100 


295 


2700 


gi52924 
0 


Escherichia 
coli 


homo serine 
kinase 


578 


100 


296 


2704 


gil5528 
31 


Escherichia 
coli 


hypothetical 


420 


100 


297 


2712 


gil7896 
72 


Escherichia 
coli 


putative ATP- 
binding 
component of a 
transport 
system 


262 


100 


298 


2716 


gi40624 
09 


Escherichia 
coli 


Transmembrane 
protein dppC 


382 


100 


299 


2719 


gi30497 
6 


Escherichia 
coli 


matches 
PS00017: 
ATP_GTP__A and 
PS00301: 
E FACTOR__GTP ; 
similar 


921 


95 


300 


2724 


gil4585 

6' 


Escherichia 
coli 


nmpC 


647 


97 


301 


2725 


gil7894 
73 


Escherichia 
coli 


putative 
transport 
protein 


312 


100 


302 


2728 


gil8055 
61 


Escherichia 
coli 




222 


97 


303 


2729 


gi43248 


Escherichia 
coli 




655 


91 


304 


2744 


gi39629 
9 


Escherichia 
coli 


similar to E. 
coli pyruvate 
formate -lyase 
activating 
enzyme 


675 


100 


305 


2749 


gil7426 
48 


Escherichia 
coli 




592 


100 


306 


2752 


gi40622 


Escherichia 


Sensor kinase 


357 


100 
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No. 
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Description 


Smith 

Water 

man 
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% 

Identity 






36 


coli 


CitA 






307 


2762 


gil7877 
95 


Escherichia 
coli 


putative 
LACI-type 
trans cr ip t iona 
1 regulator 


342 


100 


308 


2764 


gil7997 
43 


Escherichia 
coli 


putative 
LACI-type 
transcriptiona 
1 regulator 


151 


84 


309 


2768 


gi40596 
4 


Escherichia 
coli 


yohG 


534 


94 


310 


2774 


gi40623 
38 


Escherichia 
coli 




387 


97 


311 


2790 


gi40623 
38 


Escherichia 
coli 


• 


420 


86 


312 


2800 


gil7898 
05 


Escherichia 
coli 


putative 
transport 


572 


100 


313 


2811 


gi53053 
33 


Mus mus cuius 


protein 
kinase Myak-S 


421 


49 


314 


2827 


gil0047 
251 


Homo sapiens 


KIAA1588 
protein. 


531 


97 


315 


2830 


G02872 


Homo sapiens 


Human 
secreted 
protein, 


185 


62 


316 


2836 


gil9117 
5 


Cricetulus 
sp. 


CAMP- 
dependent 
protein kinase 
alpha - 
catalytic 
subunit 


1677 


97 


317 


2851 


gi55884 
6 


Homo sapiens 


BCL2 /adeno- 
virus E1B 
19kD- 

interacting 
protein 3 


220 


61 


318 


2856 


gi38822 
11 


Homo sapiens 


KIAA0745 
protein 


232 


93 


319 


2866 


gi63297 
08 


Homo sapiens 


KIAA1119 
protein 


1331 


91 


320 


2874 


gi28530 
33 


Mus mus cuius 


tousled- like 
kinase 


203 


82 


321 


2882 


gil0185 
134 


Schizosacchar 
omyces pombe 


hypothetical 
zinc- finger 
protein 


318 


42 


322 


2886 


G03797 


Homo sapiens 


Human 
secreted 
protein, 


140 


69 


323 


2899 


gi42403 
25 


Homo sapiens 


KIAA0918 
protein 


170 


53 
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No. 


Species 
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Smith 

Water 

man 
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% 

Identity 


324 


2906 


Y94988 


Homo sapiens 


Human 
secreted 
protein vll_l, 


1738 


100 


325 


2920 


gi94537 
35 


Homo sapiens 




1926 


100 


326 


2925 


gi64348 
76 


Homo sapiens 


CDK4 -binding 
protein 
P34SEI1 


1210 

\ 


100 


327 


2930 


gi39413 
20 


Schistosoma 
japonicum 


myosin 


208 


28 


328 


2934 


Y31645 


Homo sapiens 


Human 
transport - 
associated 
protein- 7 
(TRANP-7) . 


642 


63 


329 


2955 


G01165 


Homo sapiens 


Human 
secreted 
protein, 


528 


99 


330 


2967 


gi72639 
60 


Homo sapiens 




466 


100 


331 


2980 


gi45895 
30 


Homo sapiens 


KIAA0943 
protein 


1849 


94 


332 


2994 


G03812 


Homo sapiens 


Human 
secreted 
protein, 


124 


61 


333 


2996 


gi98574 
00 


Homo sapiens 


tumor 
endothelial 
marker 1 
precursor 


2666 


98 


334 


2999 


Y66697 


Homo sapiens 


Membrane - 
bound protein 
PR01383. 


2254 


100 


335 


3 


gi62890 
72 


Homo sapiens 


JM24 protein 


930 


100 


336 


3008 


Y45219 


Homo sapiens 


Human CASB47 
protein. 


557 


92 


337 


3013 


gi52626 
78 


Homo sapiens 


hypothetical 
protein 


1747 


100 


338 


3041 


Y73335 


Homo sapiens 


HTRM clone 
1850120 
protein 
sequence . 


1315 


99 


339 


306 


gi48684 
43 


Mesocricetus 
auratus 


Mx- 
interacting 
protein kinase 
PKM 


1867 


95 


340 


3061 


gi43333 
8 


Homo sapiens 


protein- 
tyros ine 
kinase 


3934 


94 
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SEQ 


SEQ 


Acces- 


Species 


Description 


Smith 


% 


ID 


ID 


sion 








Identity 


NO:. 


NO: 
in 

USSN 
09/48 
8, 725 


No. 






Water 

man 

Score 


341 


309 


Y76145 


Homo sapiens 


Human 
secreted 
protein 
encoded by 
gene 22 . 


1313 


99 


342 


3095 


gi73001 


Drosophila 


CG14899 gene 


190 


57 






59 


melanogaster 


product 






343 


3098 


gi53205 
6 


Homo sapiens 


protein- 
tyros ine- 
phosphatase 


2641 


86 


344 


3105 


gi28598 
7 


Homo sapiens 


mitochondrial 
outer membrane 
protein 19 


192 


71 


345 


3118 


gi99299 
35 


Macaca 

f ascicularis 


hypothetical 
protein 


180 


61 


346 


3124 


gi81319 
03 


Mus mus cuius 


transient 
receptor 
potential- 
related 
protein 


226 


100 


347 


3126 


Y02370 


Homo sapiens 


Polypeptide 
identified by 
the signal 
sequence trap 
method . 


261 


100 


348 


3166 


gi72908 
60 


Drosophila 
melanogaster 


CG1531 gene 
product 


534 


42 


349 


3175 


gi66495 
83 


Homo sapiens 


kidney and 
liver proline 
oxidase 1 


1752 


95 


350 


3176 


gi72084 
38 


Homo sapiens 


long -chain 2- 
hydroxy acid 
oxidase HAOX2 


1048 


95 


351 


3188 


Y02693 


Homo sapiens 


Human 
secreted 
protein 
encoded by 
gene 44 clone 
HTDAD22. 


243 


57 


352 


3191 


gi71059 


Homo sapiens 


calcium 
cnannej. 
alpha2-delta3 
subunit 


300 


96 


353 


3208 


gil0334 
774 


Homo sapiens 


MUCDHL-FL 


613 


98 


354 


3226 


Y87209 


Homo sapiens 


Human 
secreted 
protein 
sequence 


3147 


99 
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SEQ 
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in 
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sion 
No. 

- 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 


355 


3235 


gi67151 
35 


Homo sapiens 


Fanconi 
anemia , 

complementatio 
n group F 


1947 


99 


356 


3257 


gi54416 
15 


Canis 
familiaris 


zinc finger 
protein 


326 


42 


357 


3282 


G03002 


Homo sapiens 


Human 
secreted 
protein, 


211 

\ 


61 


358 


3289 


gi32884 
57 


Homo sapiens 


PI3 -kinase 


5832 


97 


359 


3296 


gi7770l 
39 


Homo sapiens 


PR01722 


293 


64 


360 


3298 


gi21988 
15 


Ambystoma 
tigrinum 


electrogenic 
Na+ 

bicarbonate 
cotransporter ; 
NBC 


1278 


52 


361 


3303 


gi40280 
15 


Homo sapiens 


potassium 
channel 


1881 


92 


362 


3305 


gi59029 
66 


Homo sapiens 


very large G- 
protein 
coupled 
receptor- 1 


1770 


100 


363 


3308 


gi21994 
4 


Homo sapiens 


The first in- 
frame ATG 
codon is 
located at 
nucleotides 
NPPase. 


3967 


86 


364 


3325 


gi35102 
34 


Homo sapiens 


R31237JL, 
partial CDS 


192 


94 


365 


3341 


W78899 


Homo sapiens 


Human UNC-5 
homologue 
UNC5H-1. 


1614 


90 


366 


3342 


gil4782 
05 


Mus mus cuius 


PNG protein 


341 


70 


367 


3350 


gi27394 
60 


Bos taurus 


regulator of 
G-protein 
signaling 7 


2263 


98 


368 


3372 


gi /671b 
63 


Homo sapiens 




J / D 


TO 


369 


338 


Y84322 


Homo sapiens 


A human 
cardiovascular 
system 
associated 
protein 
kinase -3 . 


2606 


100 


370 


3383 


gi!0441 


Homo sapiens 


protein 


1127 


100 
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SEQ 
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in 
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sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 






382 




kinase 






371 


3395 


gi53082 
3 


Homo sapiens 


epidermal 
growth factor 
receptor 
kinase 
substrate 


402 


47 


372 


3405 


Y29332 


Homo sapiens 


Human 
secreted 
protein clone 
pe584_2 
protein 
sequence . 


122.0 


94 


373 


3408 


gi33347 
41 


Homo sapiens 


shal- type 
potassium 
channel 


2888 


90 


374 


345 


gi45395 
27 


Homo sapiens 


NAALADase L 
protein 


600 


72 


375 


346 


Y95434 


Homo sapiens 


Human calcium 
channel SOC- 
3/CRAC-2 C- 
terminal 
polypeptide. 


1802 


99 


376 


3470 


gi97984 
52 


Homo sapiens 


putative 
capacitative 
calcium 
channel 


277 


100 


377 


3482 


gi38185 
72 


Homo sapiens 


cAMP- specif ic 
phosphodiester 
ase 8B; 

PDE8B1; 3 * , 5 1 - 

cyclic 

nucleotide 

phosphodiester 

ase 


2353 


96 


378 


3492 


gil6658 
25 


Homo sapiens 




3878 


99 


379 


3530 


gi50510 
0 


Homo sapiens 


KIAA00 66 


3637 


100 


380 


3533 


Y32169 


Homo sapiens 


Human growth- 
associated 
protease 
inhibitor 
heavy chain 
precursor . 


2860 


99 


381 


3545 


gi66241 
33 


Homo sapiens 




449 


98 


382 


3549 


giO.4691 
93 


Homo sapiens 


The KIAA0135 
gene is 
related to 


5374 


99 
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SEQ 

ID 

NO: 


SEQ 
ID 
NO: 
in 

USSN 
09/48 
8, 725 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 










pim-1 
oncogene . 






383 


3595 


gi63301 
90 


Homo sapiens 


KIAA1169 
protein 


1893 


100 


384 


3601 


gi80891 
5 


Homo sapiens 


tumor 
necrosis 
factor 

receptor type 
1 associated 
protein 


992 

\ 


99 


385 


3612 


gi53054 
48 


Mus mus cuius 


SH2-B PH 
domain 
containing 
signaling 
mediator 1 
gamma isoform 


1439 


92 


386 


3613 


Y32194 


Homo sapiens 


Human 
receptor 
molecule (REC) 
encoded by 
Incyte clone 
266775. 


1438 


100 


387 


3621 


gi89784 
9 


Mus mus cuius 


ubiqui t ina t ing 
enzyme E2-230 
kDa 


393 


68 


388 


3624 


R47858 


Homo sapiens 


Human LDL 
receptor 
Domains l and 
2. 


2895 


100 


389 


3625 


Y57949 


Homo sapiens 


Human 
transmembrane 
protein HTMPN- 
73 . 


1868 


100 


390 


3626 


W69342 


Homo sapiens 


Secreted 
protein of 
clone CJ424_9. 


442 


94 


391 


3627 


gi65371 
36 


Homo sapiens 


putative 
organic anion 
transporter 


Q Q O 

982 


yz 






IUDOOO 


iiuuiu oapi Clio 


HWHHJ20 

polypeptide. 


1109 


91 


393 


3642 


gi48864 
67 


Homo sapiens 


hypothetical 
protein 


570 


52 


394 


3645 


gi95884 
02 


Homo sapiens 




598 


98 


395 


3647 


Y12050 


Homo sapiens 


Human 5» EST 
secreted 
protein 


517 


98 
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SEQ 
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NO: 
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in 
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sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 


396 


3653 


Y70018 


Homo sapiens 


Human 
Protease and 
associated 
protein- 12 
(PPRG-12) . 


2232 


99 


397 


3676 


W67818 


Homo sapiens 


Human 
secreted 
protein 
encoded by 
gene 12 clone 
HMSJJ74 . 


338 

\ 


100 


396 


3677 


gi32093 


Homo sapiens 


HGMP07J 


650 


52 


399 


3681 


Y48443 


Homo sapiens 


Human 
prostate 
cancer- 
associated 
protein 140. 


803 


93 


400 


3682 


gi46917 
26 


Homo sapiens 


ARF GTPase- 
activating 
protein GIT1 


2435 


91 


401 


3688 


gi66938 
24 


Homo sapiens 


ubiquit in- 
specific 
protease 


1995 


99 


402 


3689 


Y94927 


Homo sapiens 


Human 
secreted 
protein clone 
ck213_12 
protein 
sequence 


530 


81 


403 


3690 


gil8716 
12 


Oryctolagus 
cuniculus 


ryanodine 
receptor 


594 


95 


404 


3706 


gi60027 
14 


Homo sapiens 


membrane- type 
serine 
protease 1 


2630 


94 


405 


3714 


gi26957 
. 08 


Homo sapiens 


SPOP 


553 


81 


406 


3720 


gi93092 
93 


Homo sapiens 


asc-type 
amino acid 
transporter 1 


566 


95 


407 


3726 


gil0440 

JO JL 


Homo sapiens 


FLJ00026 

^ J- 1-' 


1023 


69 


408 


373 


gi57146 
96 


Mus mus cuius 


alpha 2 delta 
calcium 
channel 
subunit 


243 


95 


409 


3788 


gi69112 
19 


Homo sapiens 


type II 
membrane 
serine 
protease 


841 


100 
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SEQ 
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Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 


410 


3789 


Y45023 


Homo sapiens 


Human sensory 
transduction 
G-protein 
coupled 
receptor-B3 . 


1084 


95 


411 


3790 


gil5240 
88 


Homo sapiens 


Polio virus 
receptor 
protein 


1508 


99 


412 


3801 


gi67236 
75 


Homo sapiens 


mitotic 
kinase -like 
protein- 1 


2035 


99. 


413 


3803 


gi96897 
3 


Homo sapiens 


mitotic 
kinase- like 
protein- 1 


332 


86 


414 


3820 


gil7704 
78 


Homo sapiens 


NK receptor 


1988 


99 


415 


3831 


gi27813 
86 


Homo sapiens 




1493 


99 


416 


3837 


gi93678 
40 


Homo sapiens 


neuronal 
apoptosis 
inhibitory 
protein 2 


2243 


99 


417 


385 


gil5269 
78 


Homo sapiens 


ryanodine 
receptor 2 


149 


96 


418 


3856 


gi99565 
4 


Homo sapiens 


interleukin- 
11 receptor 


147 


100 


419 


386 


gi49600 
38 


Mus mus cuius 


T2K protein 
kinase homolog 


669 


66 


420 


3861 


Y74129 


Homo sapiens 


Human 
prostate tumor 
EST fragment 
derived 
protein #316. 


842 


98 


421 


3883 


gi66352 
05 


Homo sapiens 


beta- 
ur e i dopropiona 
se 


1576 


100 


422 


3898 


gi37231 


Homo sapiens 


DNA 

topoisomerase 
II 


8436 


99 


423 


3921 


gi86488 


Homo sapiens 


putative 
organic anion 
transporter 


131 


100 


424 


3932 


gi85757 
75 


Homo sapiens 


KRAB zinc 
finger protein 


1935 


99 


425 


3934 


gi46891 
28 


Homo sapiens 


SIH003 


127 


92 


426 


3963 


gi32129 
96 


Homo sapiens 




339 


. 64 


427 


3974 


G03790 


Homo sapiens 


Human 


232 


63 
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ID 
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in 
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Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 










secreted 
protein, 






428 


3983 


gil8197 
1 


Homo sapiens 


vascular 
endothelial 
growth factor 


433 


85 


429 


3999 


gil6574 
64 


Sus scrofa 


calcium/calmod 
ulin-dependent 
protein kinase 
II isoform 
gamma -G 


484 

\ 


75 


430 


4001 


gi65722 
30 


Homo sapiens 




329 


100 


431 


4009 


gi21432 
60 


Homo sapiens 


phospho inos i t i 
de 3 -kinase 


521 


99 


432 


401 


gi65723 
79 


Homo sapiens 




1372 


56 


433 


4020 


gi28156 
24 


Homo sapiens 


tumor 
necrosis 
factor 
superfamily 
member LIGHT 


1252 


100 


434 


4024 


Y21166 


Homo sapiens 


Human be 12 
pro to - oncogene 
mutant protein 
fragment 14 . 


84 


40 


435 


4040 


Y57285 


Homo sapiens 


Human GPCR 
protein 
(HGPRP) 
sequence 
(clone ID 
2214673) . 


1726 


99 


436 


4057 


W74873 


Homo sapiens 


Human 
secreted 
protein 
encoded by 
gene 145 
clone HFXHL79. 


531 


100 


437 


4066 


G03714 


Homo sapiens 


Human 
protein, 


92 


70 


438 


4067 


gi83317 
60 


Homo sapiens 


LIU protein 


1077 


92 


439 


4078 


Y57900 


Homo sapiens 


Human 
t r ansmembrane 
protein HTMPN- 
24. 


996 


100 


440 


4120 


gil8715 


Homo sapiens 


mitogen- 


927 


100 
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sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 






39 




activated 
protein kinase 
phosphatase 4 






441 


4123 


gi53601 
25 


Homo sapiens 


NY- REN- 5 8 
antigen 


140 


100 


442 


4130 


gi62890 
72 


Homo sapiens 


JM24 protein 


604 


100 


443 


4133 


gi85755 
27 


Homo sapiens 


toll-like 
receptor 8 


755' 


100 


444 


4166 


gi61185 
55 


Homo sapiens 


DEAD -box 
protein 
abstrakt 


2512 


100 


445 


4167 


gi38008 
30 


Rattus 
norvegicus 


putative four 
repeat ion 
channel 


615 


93 


446 


4172 


gi72096 
76 


Homo sapiens 


potassium 
channel Kv8 . 1 


369 


100 


447 


4185 


gi53054 
05 


Homo sapiens 


Na+/H+ 
exchanger 
isoform 2 


1769 


100 


448 


4197 


gi28111 
22 


Xenopus 
laevis 


NaDC-2 


524 


69 


449 


4203 


Q89840_ 
aal 


Homo sapiens 


Human death 
associated 
protein DAP- 
3 . 


198 


97 


450 


4262 


gi59014 
78 


Marmota 
marmota 


olfactory 
receptor 


209 


92 


451 


4276 


gi32456 


Homo sapiens 


protein- 
tyros ine 
phosphatase 


3270 


99 


452 


4283 


R41231 


Homo sapiens 


GAT- 2 
transporter 
gene. 


477 


100 


,453 


4331 


gi31719 
12 


Homo sapiens 


RAMP2 


443 


98 


454 


4340 


gi81182 
23 


Homo sapiens 


unknown 


1330 


100 


455 


4351 


gi!7545 
15 


Rattus 
norvegicus 


aminopeptidase 

D 


2050 


92 


456 


4354 


Y57906 


Homo sapiens 


Human 
transmembrane 
protein HTMPN- 
30. 


1402 


100 


457 


4385 


gi55964 
33 


Homo sapiens 


candidate 
tumor 

suppressor 
protein NOC2 


509 


97 
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Description 


Smith 

Water 

man 

Score 


% 

Identity 


458 


4388 


W78140 


Homo sapiens 


Human 
secreted 
protein 
encoded by- 
gene 15 clone 
HSDES04 . 


100 


94 


459 


4405 


Y48226 


Homo sapiens 


Human 
prostate 
cancer - 
associated 
protein 12 . 


1246 

\ 


99 


460 


441 


gi29153 
6 


Bovine 

herpesvirus 1 


BICP4 


106 


35 


461 


4417 


gi65625 
33 


Homo sapiens 


sialin 


939 


100 


462 


4419 


gil8415 
55 


Homo sapiens 


N65 


146 


33 


463 


4443 


gi49613 
9 


Mus musculus 


AMPA 
selective 
glutamate 
receptor 


262 


94 


464 


4470 


gi72483 
81 


Homo sapiens 


adaptor 
protein 
p!30Cas 


2592 


100 


465 


4482 


gi73299 
79 


Homo sapiens 


apoptosis 
regulator 


2071 


100 


466 


4487 


gi67066 
59 


Homo sapiens 




405 


100 


467 


4491 


gi98373 
41 


Homo sapiens 


CamKI-like 
protein kinase 


1044 


100 


468 

- 


4492 


Y42751 


Homo sapiens 


Human calcium 
binding 
protein 2 
(CaBP-2) . 


586 


99 


.469 


4497 


gi61797 
40 


Homo sapiens 


paraneoplastic 
cancer- testis - 
brain antigen 


352 


37 


470 


4502 


gi63297 
42 


Homo sapiens 


KIAA1124 
protein 


327 


100 


471 


4519 




xiomo s ap x en s 


Unman DDH1 Cf\A 

(UNQ785) amino 
acid sequence 




100 


472 


4526 


Y08008 


Homo sapiens 


Human HLIG-1 
protein. 


4023 


99 


473 


4547 


gi45895 
62 


Homo sapiens 


KIAA0959 
protein 


4165 


99 


474 


4554 


gil3810 
29 


Mus musculus 




1164 


77 
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sion 

No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 


475 


4555 


gi27923 
66 


Homo sapiens 


unknown 
protein IT12 


4461 


99 


476 


457 


Y70551 


Homo sapiens 


Human latent 
transforming 
growth 
factor-beta 
binding 
protein 3 (I) . 


1825 


100 


All 


4571 


gi53601 
15 


Homo sapiens 


NY- REN- 4 5 
antigen 


869 


100 


±13 


4613 


Y05868 


Homo sapiens 


Human Toll 
protein 
PR0358 . 


2413 


100 


479 


4614 


Y27129 


Homo sapiens 


Human bone 
marrow-derived 
polypeptide 
(clone OAF038- 
Leu) . 


1815 


100 


480 


4622 


G03789 


Homo sapiens 


Human 
secreted 
protein, 


173 


53 


481 


4667 


gi76736 
38 


Danio rerio 


Deddl 


446 


48 


482 


4670 


gi40264 
9 


Homo sapiens 


c-rel 


2309 


100 


483 


4683 


Y68773 


Homo sapiens 


Amino acid 
sequence of a 
human 

phosphorylatio 
n effector 
PHSP-5. , 


2234 


99 


484 


4698 


Y73470 


Homo sapiens 


Human 
secreted 
protein clone 
ydl41_l 
protein 
sequence 


746 


100 


485 


4724 


gi64568 
46 


Homo sapiens 


hypothetical 
protein 


1101 


99 


486 


4734 


gi33349 


Homo sapiens 


R27216_l 


1151 


80 


487 


4814 


gi62744 
73 


Homo sapiens 


pregnancy- 
induced growth 
inhibitor 


1348 


100 


488 


4819 


Y07825 


Homo sapiens 


Human 
secreted 
protein 
fragment #4 
encoded from 


117 


67 



162 



WO 01/53455 



PCT/US00/35017 



SEQ 


SEQ 


Acces- 


Species 


Description 


Smith 


% 


ID 


ID 


sion 








Identity 


NO: 


NO: 
in 

USSN 

09/48 

8,725 


No. 






Water 

man 

Score 












gene 28. 






489 


4821 


Y81498 


Homo sapiens 


Human foetal 
bone -derived 
growth 
factor -like 
protein. 


1200 


100 


490 


4851 


gi56894 
91 


Homo sapiens 


KIAA1077 
protein 


4364 


99 


491 


4872 


gi59119 
53 


Homo sapiens 


hypothetical 
protein 


3723 


99 


492 


4902 


B08917 


Homo sapiens 


Human 
secreted 
protein 
sequence 
encoded by 
gene 27 


717 


100 


493 


5006 


gi43577 
4 

r 


Homo sapiens 


receptor 
tyrosine 
kinase isoform 
FLT4 long, 
FLT41 {C- 
terminal } 


385 


100 


494 


5007 


Y93951 


Homo sapiens 


Amino acid 
sequence of a 
Brainiac-5 
polypeptide. 


804 


100 


495 


5027 


gi35487 
91 


Homo sapiens 


R33590_l 


1606 


100 


496 


5029 


gi56895 
27 


Homo sapiens 


KIAA1095 
protein 


5722 


99 


497 


5033 


YT4482 


Homo sapiens 


Fragment of 
human secreted 
protein 
encoded by 
gene 17. 


166 


66 


498 


5040 


Y95019 


Homo sapiens 


Human 
secreted 
protein vql_l, 


258 


92 


499 


5061 


gil3044 
34 


Pseudorabies 
virus 


EP0 


85 


38 


500 


5081 


gi4038O 
81 


Homo sapiens 


vascular 
endothelial 
cell growth 
inhibitor 


134 


100 


501 


5129 


gi31691 
58 


Homo sapiens 


BC269730_2 


2340 


99 


502 


5139 


gi40628 
56 


Homo sapiens 


HEXIM1 
protein 


293 


47 


503 


5174 


gi93685 


Homo sapiens 


140up gene 


576 


90 



163 



WO 01/53455 



PCT/US00/35017 



SEQ 
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Acces- 


Species 


Description 


Smith 


% 


ID 


ID 


sion 








Identity 


NO : 


NO : 
in 

USoN 
09/48 

b , /ZD 


No . 






Water 

man 

Score 








40 




product 






504 


524 


G00329 


Homo sapiens 


Human 
secreted 
protein, 


565 


100 


505 


5291 


Y92515 


Homo sapiens 


Human OXRE- 
12. 


1271 


98 


506 


5335 


gi72961 


Drosophila 


CG3862 gene 


753 

\ 


46 






58 


melanogaster 


product 




507 


5346 


Y94987 


Homo sapiens 


Human 
secreted 
protein vjl__l, 


849 


100 


508 


5379 


gi71445 
06 


Homo sapiens 


cytokine - 
inducible SH2- 
containing 
protein 


1353 


99 


509 


5441 


gi80965 
51 


Homo sapiens 


similar to 
mouse Ehm2 


1516 


100 


510 


549 


Y22113 


Homo sapiens 


Human ZSMF-3 
protein 
sequence . 


294 


62 


511 


5542 


Y76267 


Homo sapiens 


Fragment of 
human secreted 
protein 
encoded by- 
gene 11. 


1066 


100 


512 


5560 


G03790 


Homo sapiens 


Human 
secreted 
protein, 


103 


36 


513 


5696 


gi79203 
98 


Homo sapiens 


PTOV1 


1904 


91 


514 


5704 


B08930 


Homo sapiens 


Human 
secreted 
protein 
sequence 
encoded by 
gene 2 


987 


100 


515 


5758 


W18878 


Homo s ap i ens 


Human protein 
kinase C 
inhibitor, 
IPKC-1. 




1UU 






ai65621 
76 


Homo sani^ns 


hvnothehn ral 

protein 


425. 


100 


517 


5763 


Y41706 


Homo sapiens 


Human PR0381 
protein 
sequence . 


441 


100 


518 


5787 


Y57907 


Homo sapiens 


Human 
transmembrane 
protein HTMPN- 
31. 


952 


100 
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Species- 
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Smith 


% 


ID 


ID 


sion 










NO: 


NO: 
in 

USSN 

AO I A O 

09/ 48 
8,725 


No. 






Water 

man 

Score 




519 


5823 


gi98002 
42 


rat 

cytomegalovir 
us Maastricht 


pr5 


153 


36 


520 


5886 


gil7810 
37 


Mus musculus 


neuronal 
tyrosine 
threonine 
phosphatase 1 


1135 


52 


521 


5924 


W69221 


Homo sapiens 


Human parotid 
secretory 
protein. 


710* 




522 


5960 


Y91529 


Homo sapiens 


Human 
secreted 
protein 
sequence 
encoded by 
gene 79 


1300 


99 


523 


5962 


W69784 


Homo sapiens 


Protein 
Kinase C 
Inhibitor- like 
Protein 
(IPKC-2) . 


395 


100 


524 


5969 


Y79141 


Homo sapiens 


Human 
haemopoietic 
stem cell 
regulatory 
protein 
SCM113. 


1205 


79 


525 


5976 


gi78031 
0 


Homo sapiens 


natural 
killer 
associated 

traliSCJLXpi. ft 


XoUo 


J JL 


526 


6002 


gi21045 
53 


Homo sapiens 




4367 


67 


527 


6008 


Y66765 


Homo sapiens 


Membrane- 
jjouxiu protein 
PR01384. 


822 


100 


528 


6020 


gil9115 
48 


Homo sapiens 


cytochrome c- 
like 

puxypepuiGLe 


322 


50 


529 


6036 


W71362 


Homo sapiens 


Human 
cytokine / s tero 
id receptor 
protein. 


353 


51 


530 


6070 


Y42750 


Homo sapiens 


-Human calcium 
binding 
protein 1 
(CaBP-1) . 


626 


100 


531 


6075 


gil0732 
648 


Homo sapiens 


angiopoietin- 
like protein 


2164 


100 
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No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 
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PP1158 


• 




532 


6106 


gi22179 
70 


Homo sapiens 


p40 


1349 


96 


533 


6420 


W82000 


Homo sapiens 


Human adult 
brain secreted 
protein 
dm26_2 . 


929 


100 


534 


6434 


gil0732 
648 


Homo sapiens 


angiopoietin- 
like protein 
PP1158 


2164 


100 


535 


6439 


gil8970 
1 


Homo sapiens 


endothelial 
cell growth 
factor 


376 


100 


536 


6463 


Y41720 


Homo sapiens 


Human PRO 792 
protein 
sequence. 


360 


82 


537 


6466 


gi48840 
84 


Homo sapiens 


hypothetical 
protein 


538 


100 


538 


6508 


gi54420 
30 


Homo sapiens 


aminopeptidase 


2317 


96 


539 


6570 


gi59214 
91 


Homo sapiens 




1591 


99 


540 


6719 


gi31847 


Homo sapiens 


glypican 


1625 


87 


541 


6772 


Y65432 


Homo sapiens 


Human 5' EST 
related 
polypeptide 


180 


53 


542 


6789 


gi53729 
2 


Homo sapiens 


ICH-1L 


1556 


100 


543 


6805 


gi44547 
02 


Homo sapiens 


HSPC007 


634 * 


84 


544 


6833 


gil8906 
60 


Homo sapiens 


protein 
tyrosine 
phosphatase 
receptor 
omicron 


5726 


87 


545 


6834 


gi59214 
91 


Homo sapiens 




1746 


88 


546 


6851 


gi24076 
41 


Homo sapiens 


neuropil in 


3968 


98 


547 


6868 


gi67146 

*± J. 


Drosophila 

[IlCXclilU^eLa Lei 


MAP kinase 

pnuopilaLaoc 


218 


49 


548 


6876 


Y13138 


Homo sapiens 


Human 
secreted 
protein 
encoded by 5 1 
EST 


414 


76 


549 


688 


Y73463 


Homo sapiens 


Human 
secreted 
protein clone 


701 


98 
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SEQ 
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SEQ 
ID 
NO: 
in 

USSN 
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8,725 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 










yjci y y l 

protein 
sequence 






550 


6897 


gi58151 
80 


Homo sapiens 


unknown 


509 


97 


551 


690 


gil0645 
186 


Homo sapiens 


menxngioma- 
expressed 
antigen 5s 
splice variant 


522 

\ 


100 


552 


6909 


W78149 


Homo sapiens 


Human 
secreted 
protein 
encoded by 
gene 24 clone 
HSVBF78 . 


485 


100 


553 


6924 


Y35923 


Homo sapiens 


Extended 
human secreted 
protein 
sequence, 


514 


99 


554 


6937 


G03798 


Homo sapiens 


Human 
secreted 
protein, 


281 


70 


555 


6951 


gi51185 
7 


Homo sapiens 


prostate - 
specific 
antigen 


364 


Q C 

9b 


556 


7008 


603200 


Homo sapiens 


Human 
secreted 
protein, 


548 


98 


557 


7009 


Y22213 


Homo sapiens 


Human V201 
protein 
sequence . 


856 


100 


558 


7057 


gi60036 
54 


Homo sapiens 


brain 
specific 
membrane - 
anchored 
protein BSMAP 


1814 


100 


559 


7098 


W27291 


Homo sapiens 


Human H1075-1 
secreted 
protein 5 ' 
end. 


712 


100 


SOU 


7114, 


10 


Homo sapiens 


subunit 1 


534 


98 


561 


712 


gi45586 
41 


Homo sapiens 


P85B_HUMAN; 
PTDINS-3- 
KINASE P85- 
BETA 


470 


74 


562 


7215 


gi48683 
66 


Homo sapiens 


delta- 6 fatty 
acid 

desaturase 


2437 


100 
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Smith 

Water 

man 

Score 


% 

Identity 


563 


7244 


Y12445 


Homo sapiens 


Human 5 ' EST 
secreted 
protein 


428 


100 


564 


7248 


gi31137 
6 


Homo sapiens 


Humig 


633 


100 


565 


7252 


gi56895 
31 


Homo sapiens 


KIAA1097 
. protein 


5240 


100 


566 


7292 


gi51069 
98 


Homo sapiens 


HSPC040 
protein 


580 


100 


567 


7306 


Y32201 


Homo sapiens 


Human 
receptor 
molecule (REC) 
encoded by 
Incyte clone 
2057886. 


1974 


95 


566 


7338 


Y73880 


Homo sapiens . 


Human 
prostate tumor 
EST fragment 
derived 
protein #67. 


1566 


100 


569 


736 


gi!0178 
317 


Homo sapiens 




1468 


100 


570 


737 


G00851 


Homo sapiens 


Human 
secreted • 
protein, 


522 


98 


571 


740 


W85610 


Homo sapiens 


• Secreted 
protein clone 
eh80_l. 


1115 


87 


572 


7400 


Y93948 


Homo sapiens 


Amino acid 
sequence of a 
lectin ss3939 ' 
polypeptide . 


1982 


99 


573 


7415 


gi30436 
70 


Homo sapiens 


KIAA0573 
protein 


2392 


100 


.574 


7429 


Y40864 


Homo sapiens 


A human 
glutathione - S - 
transferase 
(nGST) 
protein. 


1183 


99 


575 


7458 


Y53643 


Homo sapiens 


A bone marrow 

protein 

designated 

BMS6. 


554 


99 


576 


7516 


gi44683 
11 


Homo sapiens 




1146 


99 


577 


7526 


gi41389 
22 


Homo sapiens 


pr omy e lo cyt i c 
leukemia zinc 
finger 


3571 


99 
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in 
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8,725 
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No. 
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Description 


Smith 

wacer 

man 

Score 


% 

Identity 










protein ; 
kruppel-like 
zinc finger 
protein; PLZF 






578 


7571 


G02915 


Homo sapiens 


Human 
secreted 
protein, 


209 


100 


579 


7614 


W74726 


Homo sapiens 


Human 
secreted 
protein 
fg949_3 . 


1879 


100 


580 


7663 


gi59125 
48 


Homo sapiens 




1 d 1 A 


1 f\f\ 

1UU 


581 


7686 


gi49297 
11 


Homo sapiens 


CGI -121 
protein 


870 


100 


582 


7714 


gi38876 
5 


Homo sapiens 


phospholipase 
D 


4428 


99 


583 


7724 


G03933 


Homo sapiens 


Human 
secreted 
protein, 


570 


100 


584 


7834 


gi89191 
66 


Homo sapiens 


me s enchyma 1 
stem cell 
protein DSC92 


1133 


100 


585 


7855 


Y48505 


Homo sapiens 


Human breast 
tumour - 
associated 
protein 50. 


684 


100 


586 


7870 


Y13372 


Homo sapiens 


Amino acid 
sequence of 
protein 
PR0223. 


2559 


100 


587 


7871 


Y91689 


Homo sapiens 


Human 
secreted 
protein 
sequence 
encoded by 
gene 93 


768 


100 


588 


7892 


gi34659 


Homo sapiens 


macrophage 
inf 1 amma tory 
protein- zaxpna 
precursor 


532 


100 


589 


7927 


gi32575 


Homo sapiens 




183 


91 


590 


7944 


gil6574 
58 


Sus scrofa 


calcium/calmod 
ulin- dependent 
protein kinase 
II isoform 
gamma -B 


2744 


100 


591 


7947 


G01131 


Homo sapiens 


Human 


574 


96 
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ID 
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in 
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8,725 


Acces- 
sion 
No. 


Species 




Cmi fh 
OLUX til 

Water 

man 

Score 


a- 

Identity 










OGt-LCl-C^li. 

protein, 






592 


800 


gi30214 
28 


Homo sapiens 


neutral 

oJLJIlXilljUlUy CI J. lid 

se 


167 


68 


593 


8055 


gi49296 
37 


Homo s ap i en s 


protein 


i m ft 


i no 


594 


8082 


gi46790 
14 


Homo s ap i e n s 




71 ^ 




595 


8127 


gi99556 
93 


Homo sapiens 


twisted 
gastrulation 
protein 


905 




596 


8174 


gi55322 
94 


Homo sapiens 




/of 




597 


8178 


gi45305 
87 


Homo sapiens 


TADAl protein 


1132 


100 


598 


8215 


R66278 


Homo sapiens 


Therapeutic 
polypeptide 
from 

glioblastoma 
cell line. 


830 


100 


599 


8263 


Y48371 


Homo sapiens 


Human 
prostate 
cancer- 
associated 
protein 68. 


713 


98 


600 


827 


gi31723 
37 


Cavia 
porcellus 


phospholipase 

B 


955 


73 


601 


828 


Y29517 


Homo sapiens 


Human lung 
tumour protein 
SAL-82 
predicted 
amino acid 
sequence . 


833 


94 


602 


8294 


gi49297 
67 


Homo sapiens 


CGI -14 9 
protein 


1085 


100 


603 


8313 


gi57714 
20 


Homo sapiens 


group I ID 
secretory 
phospholipase 


852 


100 


604 


832 


Y86260 


Homo sapiens 


Human 
secreted 
protein 
HELHN47, 


319 


78 


605 


8357 


gi41913 
58 


Mus mus cuius 


claudin- 7 


164 


47 


606 


8373 


gil9452 
71 


Homo sapiens 


protein 
phosphatase 6 


1666 


100 


607 


8379 


gi58529 


Homo sapiens 




1226 


100 
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Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

iuciiL.1 uy 










like cytokine 
CLC 






608 


8380 


gi34022 
16 


Homo sapiens 




974 


100 


609 


8386 


gi38698 
8 


Homo sapiens 


oncostatin M 


1297 


99 


610 


8418 


Y70210 


Homo sapiens 


Human TANGO 
130 protein. 


722 


98 


611 


8442 


G01895 


Homo sapiens 


Human 
secreted 
protein, 


490 


95 


612 


8457 


G04048 


Homo sapiens 


Human 
secreted 




-7 0 


613 


8458 


W97119 


Homo sapiens 


S-adenosyl-L- 
methyltransfer 
ase (SAM-MT) 
protein . 


1484 


100 


614 


8469 


gi71597 
99 


Homo sapiens 




o 




615 


8480 


gi45895 
30 


Homo sapiens 


KIAA0943 
protein 


1998 


100 


616 


8521 


gi57262 
35 


multiple 

sclerosis 

associated 

retrovirus 

element 


unknown 
protein U5/2 


o c n 


0«6 


617 


857 


gi96639 
58 


Homo sapiens 


cysteinyl 
leukotriene 
CysLT2 

L. CCcpLUl 




qq 

yy 


618 


8574 


gi68412 
oU 


Homo sapiens 


HSPC305 


1049 


100 


619 


8606 


gi33677 
07 


Homo sapiens 


scrapie 
responsive 
protein 1 


544 


100 


620 


8632 


/"■» r\ 1 ICO 


riomo s ap x en s 


Human 
secreted 


502 


100 


621 


8646 


gi38822 
49 


Homo sapiens 


KIAA0764 
protein 


2175 


100 


622 


8666 


Y66196 


Homo sapiens 


Human bladder 
tumour EST 
encoded 
protein 54 . 


1080 


95 


623 


8675 


gi99639 
08 


Homo sapiens 


NPD009 


432 


96 


624 


8683 


G04018 


Homo sapiens 


Human 


469 


98 
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SEQ 

ID 

NO: 


SEQ 
ID 
NO : 
in 

USSN 

09/48 

8,725 


Acces- 
sion 
No . 


opecies 


L/C O i- .LJLJL. XUH 


Smith 

Water 

man 

Score 


% 

Identity 










e* tr\ /-i a a 

protein, 






625 


8708 


gil6335 
64 


Homo sapiens 


C8 


364 


98 


626 


8720 


gi82484 
65 


Homo sapiens 


hepatocellular 
carcinoma - 
associated 
antigen 56A 


1 Q1 




627 


8756 


Y94984 


Hotno sapiens 


Human 
secreted 
protein 
vellJL, 


ICQ 
JOS 


Q*7 


628 


8765 


Y00346 


Homo sapiens 


Fragment of 
human secreted 
protein 
encoded by 
gene 2 . 


1068 


97 


629 


8783 


Y27918 


Homo sapiens 
• 


Human 
secreted 
protein 
encoded by 
gene No. 123. 


1051 


95 


630 


8804 


Y25426 


Homo sapiens 


Human SIGIRR 
protein. 


887 


100 


631 


8838 


Y99409 


Homo s ap i ens 


Human PR01343 
(UNQ698) amino 
acid sequence 


JL4S /y 


±\J\J 


632 


8851 


W74785 


Homo sapiens 


Human 
secreted 
protein 
encoded by 
gene 56 clone 
HSAXS65 . 


454 


100 


633 


8853 


W75116 


Homo sapiens 


Human 
secrecea 
protein 
encoded by 
gene 60 clone 
HILCJOl. 


245 


95 






ai25651 
96 


Homo sapiens 


non- 
functional 
folate binding 
protein 


479 


74 


635 


8859 


Y02690 


Homo sapiens 


Human 
secreted 
protein 
encoded by 
gene 41c lone 


600 


100 
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SEQ 


SEQ 


Acces- 


Species 


Description 


Smith 


% 


ID 


ID 


sion 








Identity 


NO: 


NO: . 
in . 
USSN 
09/48 
8,725 


No. 






Water 
Score 












HSZAF47. 






636 


8901 


Y86491 


Homo sapiens 


Human gene 
59 -encoded 
protein 
fragment , 


C A Q 




637 


8907 


W88745 


Homo sapiens 


Secreted 
protein 
encoded by 
gene 30 clone 
HTSEV09. 


2004 

\ 


99 


638 


8934 


W75088. 


Homo sapiens 


Human 
secreted 
protein 
encoded by 
gene 32 clone 
HAGBB70. 


421 


98 


639 


8960 


Y02693 


Homo sapiens 


Human 
secreted 
protein 
encoded by 
gene 44 clone 
HTDAD22 * 


267 


72 


640 


8979 


Y76143 


Homo sapiens 


Human 
secreted 
protein 
encoded by 
gene 20. 


1374 


98 


641 


8980 


Y11433 


Homo sapiens 


Human d r 
secreted 
protein 


A C C 


1UU 


642 


8986 


G02626 


Homo s api ens 


Human 
secreted 
protein, 


*a f\c 
iOo 


1UU 


643 


8987 


G02093 


Homo sapiens 


Human 
secreceu 
protein, 


486 


97 


644 


8995 


Y12908 


Homo sapiens 


Human 5 1 EST 
secreted 
protein 


181 


100 


645 


• 9035 


Y71108 


Homo sapiens 


Human 
Hydrolase 
protein- 6 
(HYDRL-6) . 


oUU 




646 


9062 


gi88860 
05 


Homo sapiens 


lysophosphatid 
ic acid 

acyl trans f eras 
e-delta 


523 


100 


647 


9074 


Y25761 


Homo sapiens 


Human 


1366 


99 



173 
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SEQ 
ID 


SEQ 
ID 

MO • 

in 

USSN 
09/48 
a no r 


Acces- 
sion 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 










secreted 
protein 
encoded from 
gens si. 






648 


9075 


Y73336 


Homo sapiens 


HTRM clone 

protein 
sequence . 


1591 


100 


649 


QAQQ 

yuyti 


13 / O / O 


tiuiuu Sapiens 


Human 
transmembrane 

hto^p. "i n HTMPTT- 
2. 






650 


9109 


gi23903 


Homo sapiens 


63kDa protein 
kinase 


1141 


97 


651 






notno Sapiens 


pcuucin** 

tyrosine 
phosphatase 


Ct 3 J J. 


1 Of) 


652 


912 


gill367 
43 


Homo sapiens 


human P5 


212 


46 


653 


9163 


Y34129 


Homo sapiens 


Human 
potassium 
channel 
K+Hnov28 . 


377 


71 


654 


9164 


Y41324 


Homo sapiens 


Human 
secreted 
protein 
encoded by 
gene 17 clone 

tutrix / / • 


1083 


99 


655 


9173 


gi68512 
56 


Mus musculus 


protein 
tyrosine 
phosphatase- 
like protein 
PTPLB 


631 


93 


boo 




V<£ C 7 *> 1 


xiomv sapiens 


bound protein 
PR0511. 










rV*t / O 




XXUItldXX i-'JL Cdo (_• 

cancer protein 
CH14-2al6-l 
from 2 . 0 kB 
DNA fragment 
#2. 


792 


81 


658 


9194 


Y02781 


Homo sapiens 


Human 
secreted 
protein. 


462 


70 


659 


9210 


G02994 


Homo sapiens 


Human 
secreted 
protein, 


166 


80 



174 
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SEQ 

ID 

NO: 


SEQ 

XL/ 

NO: 
in 

USSN 
8,725 


Acces- 
sion 
No. 


Species 


Description 


Smith 

Water 

man 

Score 


% 

Identity 


o ou 








Human 
secreted 
protein, 


186 


43 


661 


J^J U 


gib / UOD 
54 




1,4,5- 

trisphosphate 
3 -kinase B 


1315 


95 


662 


9258 


gi52214 
c 


Homo sapiens 


B-cell growth 
factor 


120 


56 


663 


9260 


G04072 


Homo sapiens 


Human 
secreted 
protein, 


138 


51 


664 


9271 


gi66900 
95 


Homo sapiens 


tetraspanin 
protein 


317 


67 


£ C C 
ODD 




2 




f af f nr* 

activating 
exoenzyme S 


444 


72 


666 


9275 


gi40177 
4 


Homo sapiens 


ribosomal 
protein S6 
kinase 3 


424 


81 


667 


930 


G02355 


Homo sapiens 


Human 
secreted 
protein, 


167 


41 


f- £~ Ct 


9304 


gxyy /y / 
43 


Can is 
familiar is 


protein 


1493 


93 


669 


9346 


gi27389 
89 


Mus mus cuius 


high mobility 
group protein 
homolog HMG4 


384 


89 


670 


9347 




IlOUlQ SapjlcUS 


s er ine / threoni 
kinase 


199 


91 


O /X 




rrH Re: 41 0 

70 




QA7 9 membrane 
protein, 
allelic 
variant airm- 
lb 


334 


57 


672 


9350 


gi33271 
24 


Homo sapiens 


KIAA0655 
protein 


757 


87 


O / J 




W57260 


Homo s ap i ens 


Human 
semaphorin Y. 


573 


95 


674 


9356 


gi59977 


Human 

endogenous 

retrovirus 


tripartite 
fusion 
transcript 
PLA2L 


127 


59 


675 


9363 


Y17834 


Homo sapiens 


Human PR0361 
protein 
sequence . 


968 


92 


676 


9366 


gi72431 


Homo sapiens 


KIAA1374 


649 


96 



175 
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SEQ 


SEQ 


Acces- 


Species 


Description 


Smith 


% 


ID 


ID 


sion 








Identity 


NO : 


NO : 
ill 

USSN 

09/48 

8,725 


No. 






Water 

man 

Score 








29 




protein 






677 


9369 


G03793 


Homo sapiens 


Human 
secreted 
protein, 


222 


69 


678 


9378 


gi44683 
11 


Homo sapiens 




163 


39 


679 


9393 


gi27389 
89 


Mus mus cuius 


high mobility 
group protein . 
homolog HMG4 


384 


89 


680 


9444 


G01399 


Homo sapiens 


Human 
secreted 
protein, 


157 


93 


681 


9467 


gi44547 
02 


Homo sapiens 


HSPC007 


230 


71 


682 


9486 


gil0047 
243 


Homo sapiens 


KIAA1584 

■mrotein 


605 


93 


683 


949 


Y30895 


Homo sapiens 


Human 

protein 
fragment 
encoded from 
gene 25. 


704 


99 


684 


9499 


W36002 


Homo sapiens 


Human Fchd531 
creine rjfoduct 


2173 


96 


685 


9510 


gil6657 
99 


Homo sapiens 




867 


83 


CDC 
OOO 








secreted 
protein clone 
qf 116_2 
protein 
secruence 


1252 


89 


687 


9534 


Y66670 


Homo sapiens 


Membrane - 
bound protein 
PR01180. 


998 


100 


688 


9539 


Y76144 


Homo sapiens 


Human 
secreted 
protein 
encoded by 
gene 21. 


633 


100 


689 


954 


G02490 


Homo sapiens 


Human 
secreted 
protein, 


160 


78 


690 


9546 


gil8112 
1 


Homo sapiens 


* chorionic 

s oma t omammot r o 

pin 


616 


96 


691 


955 


gi72431 
03 


Homo sapiens 


KIAA1361 
protein 


2042 


100 


692 


9551 


gil7723 


Homo sapiens 


ras -related 


341 


57 



176 
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SEQ 

ID 

NO: 


SEQ 
ID 
NO: 
in 

USSN 

09/48 

8,725 


Acces - 

sion 

No. 


Species 


ue script ion 


oiui tn 

Water 

man 

Score 


Identity 






45 




\j x i? - Dinaing 
protein 






693 


9558 


W88403 


Homo sapiens 


Human adult 
testis 
secreted 
protein 
gao -5 o . 


2252 


100 


694 


9561 


gi66900 
17 


Herpesvirus 
papio 


NTR 


100 


30 


695 


957 


Y86260 


Homo sapiens 


Human 
secreted 
procem 
HELHN47, 


319 


78 


696 


9572 


gi97294 
0 


Mus mus cuius 


Elf-1 


806 


92 


697 


9576 


gi32490 
05 


Homo sapiens 


gemxnin 


448 


98 


698 


9586 


gi28872 
88 


Homo sapiens 


mRNA cleavage 
raccor x 
kDa subunit 


208 


100 


699 


9587 


G00995 


Homo sapiens 


Human 
secreted 
protein, 


726 


99 


700 


9592 


gi49527 
3 


Rattus 
norvegicus 


ribosomal 
protein S15a 


202 


78 


701 


9595 


gi77999 
12 


Homo sapiens 


U6ASH3A 
protein 


453 


47 


702 


9610 


Y07875 


Homo sapiens 


Human 
secreted 
protein 
fragment 
encoded from 
gene 24. 


574 


100 


703 


9634 




Homo sapiens 


rl 1 iCiYi CXOns 

001106 protein 


o^u 




704 


9639 


G00805 


Homo sapiens 


Human 
secreted 


155 


67 


705 


9647 


G03786 


Homo sapiens 


Human 
secreted 
protein, 


196 


73 


706 


9653 


gi38823 
41 


Homo sapiens 


KIAA0810 
protein 


523 


100 


707 


9654 


G01924 


Homo sapiens 


Human 
secreted 
protein, 


469 


100 


708 


9678 


Y99376 


Homo sapiens 


Human PR01244 
(UNQ628) amino 


474 


100 



177 
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SEQ 


SEQ 


Acces- 


Species 


Description 


Smith 


% 


ID 


ID 


sion 








Identity 


NO : 


NO : 
in 

TTP OVT 

UooN 

09/48 

8,725 


No. 






Ufa t*ar 

man 
Score 












aClU bcv^UclILc 






709 


9709 


Y11825 


Homo sapiens 


Human 5' EST 
secreted 
protein 


657 


100 


710 


9722 


gi76774 
22 


Mus mus cuius 


GTPase Rab37 


1 QQ 


*7 C 
/ D 


711 


9731 


Y12424 


Homo sapiens 


Human o ' hoi 
secreted 
protein 


*3 m 
Z\J /.^ 


inn 


712 


9742 


Y57954 


Homo sapiens 


Human 
transmembrane 
protein HTMPN- 
78. 


484 


100 


713 


9749 


gi36878 
29 


Homo sapiens 


VtT>/t n 

nx^i 


JOD 


O D 


714 


9755 


«gi20552 
95 


Homo sapiens 


Similar to a 
C.elegans 
protein in 
cosmid C14H10 


2583 


100 


715 


9762 


G03436 


Homo sapiens 


Human 
( secreted 
protein, 


176 


61 


716 


9763 


gi61800 
11 


Homo sapiens 


anaphase - 
promoting 
complex 
sub unit 4 


1016 


100 


717 


9784 


G03570 


Homo sapiens 


Human 
secreted 
protein, 


401 


96 


718 


9794 


G00803 


Homo sapiens 


Human 
secreted 
protein, 


333 


69 


719 


9795 


gi25162 
42 


Mus mus cuius 


Rab33B 


669 


94 


.720 


9798 


gi55859 
9 


Homo sapiens 


ZID, zinc 
finger protein 
wicn 

interaction 
domain 


605 


96 


721 


9805 


Y25881 


Homo sapiens 


Human 
secreted 
protein 
fragment 
encoded from 
gene 61. 


JOD 




722 


9816 


gi53205 
6 


Homo sapiens 


protein- 
tyrosine- 
phosphatase 


384 


100 


723 


9830 


G00857 


Homo sapiens 


Human 


539 


96 



178 
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ID 
NO: 


OT3A 

ID 

NO: 

in 

USSN 

U J / *± o 

8,725 


Acces- 
sion 
No. 


Qt-\c» /-> i pq 

O^/C^v J. CO 




Smith 

±J III J- w XX 

Water 

man 

Score 


% 

Identity 










secreted 
protein, 






724 


9836 


G00914 


Homo sapiens 


Human 
secreted 
prucciUr 


527 


100 


725 


9837 


gi26620 


Homo sapiens 


KIAA0409 


230 

\ 


67 


726 


984 


Y29517 


Homo sapiens 


Human lung 

tumour protcxH 
SAL- 82 

amino acid 


833 


94 


727 


9849 


gi72293 


Homo sapiens 


ZNF264, 
oartial cds 


140 


90 


728 


9851 


gi52625 
sri 

o u 


Homo sapiens 


hypothetical 


369 


64 


729 


9859 


gi38819 
76 


Homo sapiens 


hypothetical 
protein 


167 


93 


Tin 




gX / 

07 


melanogaster 


COX jl J J ^CliC 

product 


837 


78 


731 


9888 


gi33196 
77 


Homo sapiens 




209 


72 


732 


989 


gi45571 
43 


Rattus 
norvegicus 


zinc finger 
protein RIN ZF 


604 


92 


733 


9919 




Homo sapiens 


Human 
secreted 
protein,. 


jDO 


i nn 


734 


9922 


W67869 


Homo sapiens 


Human 
secreted 
procexn 
encoded by- 
gene 63 clone 


551 


93 


. 735 


9947 


W78239 


Homo sapiens 


Fragment of 
human secreted 

encoded by- 
gene 3 . 


251 


78 


/JO 




X O U ^ w o 




Human 

secreted 
protein #75. 


273 


77 


737 


9961 


Y99357 


Homo sapiens 


Human PRO1190 
(TJNQ604) amino 
acid sequence 


650 


99 


738 


9972 


Y12149 


Homo sapiens 


Human 5* EST 
secreted 
protein 


284 


100 


739 


9977 


gi!0039 


Homo sapiens 


osteoblast 


822 


98 



179 
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SEQ 
ID 


SEQ 
ID 


Acces- * 
sion 


Species 


Description 


Smith 


% 

Identity 


NO: 


NO: 
in 

USSN 

09/48 

8,725 


No. 






Water 

man 

Score 








439 




different iatio 
n promoting 
factor 







Table 3 - Amino Acids 



SEQ 
ID 
NO: 
of 

Nucleic 
Acids 


SEQ 
ID 
NO: 
of 

Amino 
Acids 


Predicted 
beginning 
nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Predicted 
end 

nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
or amino 
acid 

sequence 


Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F=PhenylaIanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M= Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\=*possible nucleotide insertion) 


1 


740 


2 


557 


FVGRLLRLGEAIiRIiRPDPSGGCRLQPALVGETEMSEKENNFPP 
LPKF IPVKPCFYQNFSDE I PVEHQVLVKRI YRLWMFYCATIjGV 
NLIACLAWWIGGGSGTNFGIiAFVWLIiL»FTPCGYVCWFRPVYKA 
FRADS S FNFMAFFFI FRS PVCPDRHPGDWLLRLGRVRLAVGNW 
ILPVQPGRCRGHA 


2 


741 


305 


838 


FLGAGAD I FCAYLRMS SKQATS PFACAADGEDAMTQDLTS REK 
EEGSDQHVASHLPiaPIMHNKPHSEELPTLVSTIQQDADWDSV 
LSSQQRMESENNKLCSLYSFRNTSTSPHKPDEGSRDREIMTSV 
TFGTPERRKGS LAD VVDTIiKQKKLEEMTRTEQEDS S CMEKLLS 
KDWKE 


3 


742 


12 


1315 


EGYLTGRPTRPVAVRGKSTADLRMMGRS PGFAMQHI VGVPHVL 
VRRGLLGRDLFMTRTLCSPGPSQPGEKRPEEVALGLHHRLPAL 
GRALGHS IQQRATSTAKTWWDRYEEFVGLNEVREAQGKVTEAE 
KVFMVARGLVREAREDLE^mQAKLKEVRDRIiDRVSREDSQYLE 
LATJjEHRMLQEEKRLRTAYLRAEDSEREKFSLFSAAVRESHEK 
ERTRAERTKNWSLIGSVLGALIGVAGSTYVNRVRLQELKALLL 
EAQKGPVS LQEAI REQAS S YS RQQRDIiHNLMVDLRGLVHAAG P 
GQDSGSQAGSPPTRDRDVDVLSAALKEQLSHSRQVHSCIiEGLR 
EQUDGI^KTCSQMAGVVQLVKSAAHPGLVEPADGAMPSFLLEQ 
GSMIIiALSDTEQRLEAQVNRNTIYSTLVTC^FVATLPVIiYML 
FKAS 


4 


743 


112 


745 


NLPPLTPQPGPRLAGSGPSHWFSPLSLPVASKAPGTMAQALGE 
DLVQPPELQDDSSSLGSDSELSGPGPYRQADRYGFIGGSSAEP 
GPGHPPADLIRQREMKWVEMTSHWEKTMSRRYKKVKMQCRKGI 
PSALRARCWPLLCGAHVCQKNSPGTYQELAEAPGDPQWMETIG 
RDLHRQFPLHEMFVSPQGHGQQGLLQVLKAYTLYRPEQG 


5 


744 


99 


265 


LRGMAAAAAGPAASQRFFQSFSDAIilDQDPQAALEVGEPFIiliP 
PLPADPPPSSTA 



180 
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SEQ 
ID 
NO: 
of 

Nucleic 
Acids 


SEQ 
ID 
NO: 
of 

Amino 
Acids 


Predicted 
beginning 
nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Predicted 
end 

nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I^Isoleucine, 
K= Lysine, L= Leucine, M = Methionine, N= Asparagine, 
P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T= Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\— possible nucleotide insertion) 


6 




ZJ-U 


n c ft 

/jo 


W iVf P"R <5 <5 RHIjRNRI FMYLYWDKTRS PVCKGPALREERPOP 
RLKLEDYKDRLKSGEHLNPDQLEAVEKYEKVLlHNLEFAKELQK 
TFSGLSLDLLKAQKKAQRREHMLKLEAEKKKLRTItiQVQYVIiQ 
NLTQEHVQKDFKGGLNGAVYLPS KELDYL IKFS KLTCPERNES 


7 


746 


48 


450 


XAGVQMKLEFLQRKFWAATRQCSTVI5GPCTQSCEDSDLDCFVI 
DNNGFIL ISKRS RETGRFLGEVDGAVLTQLLSMGVFSQVTMYD 
YQAMCKPSSHHHSAAQPLVSPISAFLTATRWLLQELVLFLLEW 
SVWGSX* 


8 


747 


1 


469 ' 


CRGRIiAQLEEAAVAATMS AGDAVCTGWLVKS PPERKLQRYAWR 
KRWFVLRRGRMS GNPDVLEYYRNKHS SKP I RVIDLSECAVWKH 
VGP S FVRKEFQNNFVFI VKTTSRTFYLVAKTEQEMQVWVHS I S 
QVCNLGHLEDGAADSMESLSYTRSYLQ 


9 


748 


242 


409 


IPAVPLTSCVTVGSYSLSVRDYDPRQGDTVKHYKIRTL\DKRG 
FYISP\RSTFSTLQ 


10 


749 


1 


1146 


DKEDSVPOTATEKKDEQISGTVSSQKQPALKATSDKKDSVSNI 
PTEIKDGQQSGTVSSQKQPAWKATSVKKDSVSNIATEIKDGQI 
\ RGTVS S QRQPALKA\ TGDEKDS VSNI ARE IKDGEKSGTVS PQ 
KQSAQKVIFKKKVSLLNIATRITGGWKSGTEYPENLPTLKATI 
ENKNSVLNTATKMKDVQTSTPEQDLEMAS EGEQKRLEEYENNQ 
PQVKNQIHSRDDLDDIIQSSQTVSEDGDSLCCNCKNVILLIDQ 
wpMTrpTrnrVTTI.T.KT KKTF CLCICRXiTELKDNHCEOlxRVKIRKIiK 
NKASVLQKRLSEKEEIKSQLKHETLELEKELCSLRFAIQQ 


11 


750 


3 


892 


SPLRYRAGQSGSTISSSSCAMWRCGGRQGLCVLRRLSGGHAHH 

RAWRWNSNRACERALQYKLGDKIHGFTVNQVTSVPELFLTAVK 

T.TTmTYTOAPYTjHTjAREDTNNLFSVOFRTTPMDSTGVPH 

VLCGSQKYPCRDPFFKMLNRSLSTFMNAFTASDYTLYPFSTQN 

POTFQNl^SVYLDATFFPCLRElxDFWQEGWRLEHENPSDPQTP 

LVFKGWFNEMKGAFTDNERIFSQHLQNRLLPDHTYSWSGGD 

PLCIPELTWEQLKQFHATHYHPSNARFFTYGNFPLDQH 


12 


751 


367 


856 


RGAKAKSAVLPPGPPCSSILIIiSPPAPLTPRSPGTEATRPTAM 
S KS LKKKS HWTS KVHE S VI GRNPEGQLG FELKGG AENGQ FP YL 
GEVKPGKVAYBS GS KLVS EEIiLLEVNETPVAGLTIRDVLAVIK 
HCKDPIjRLKCVKQGES SGLLS VLPGGGTARGAGQ 


13 


752 


144 


442 


SHRPQPDAWRQGNAFQCVQKEKMQVSSAEVRIGPMRLTQDPIQ 
VLLIFAKEDSQSDGFWWAOTPAGYRCNIARTPESALECFIiDKH 
HEI I VIDHRQTQN 


14 


753 


1 


581 


FRLAGCGHLLVSI^GLLLLLARSGTRALVCLPCDESKCEEPRN 
CPGSiVQGVCGCCYTCASQRNESCGGTFGIYGTCDRGLRCVIR 
PPLNGDSLTEYEAGVCEDENWTDDQLLGFKPCNENLI AGCNI I 
NGKCECNTIRTCSNPFEFPSQDMCIiSALKRIEEEKPDCSKARC 
EVQFSPRCPEDSVLIEGYAPP 



181 



WO 01/53455 
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SEQ 

ID 

NO: 

Nucleic 
Acids 


SEQ 
ID 
NO: 
nf 

Ul 

Amino 
Acids 


Predicted 
beginning 
nucleotide 
location 
corre- 
sponding 
to First 
amino 
acid 
residue 
of amino 
acid 

sequence 


Predicted 
end 

nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Amino acid segment containing signal peptide (A= Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M=Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S = Serine, 
T= Threonine, V= Valine, W= Tryptophan, Y-Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


15 


754 


1 


219 


FRM/^ANVGSMFQYWKRFDLQQLQRELDATATVIiANRQDESEQS 
RKRLIEQSREFKKNTPEVRRVTIVFALKGS 


lb 








PTT.CJPR T MT5H P 3 P EKT)ERORTTKPMAORS AHCS RP S GS S S S S G 
VLMVGPNFRVGKKIGCGNFGELRLGEGLPQVYYFGPCGKY 


17 


756 


273 


574 


GCCKD *HSGVIGRS WAMLFAS GGFQVKLYD I EQQQ IRNALENI 
RWASRRSPEGMEVGLFLSVGIiVCHILKAMRICDVTFSSDGYCS 
ASELVKARPTVAGM 


18 


757 


3 


390 


NSRVDD FVS ARPKPRPIiPRARGMVWTGRE PDSRRQDGAMS SS 
DAEDDFLEPATPTATQAGHAL/PPAAT/GSFLRLFPLTSEGLT 
S LHACPHCGATKTPCWQPCS VGGTTSPRTPRAGTS STEMAHTL 


19 


758 


98 


461 


RALWVGGCSGEACGIGMSGLIiTDPEQRAQEPRYPGFVLGLDVG 
SSVIRCHVYDRAARVCGSSVQKVENLYPQIGWVEIDPDVLWIQ 
FVAVIKEAVKAAGIQMNQIVGLGISTQRATFITWN 


20 


759 


100 




r*T n 7iT?r\OMOT?\7VT.tAjr , ^r , Q^T?T?PT , PT.PPT?TDT.TPZXMPf^^PZXVr 1 P 

V-il iMAKIJn 1 i W C V ftJJW \—Ov»OV3l-iXr XT IKJJIUvAlr XJ iCir41*lfiV3f«.*ri"i V ^V* 

QDPRAELVERVAAIDVTHIiEEADGGPEPTRNGVDP P PRARAAS 
VIPGSTSRLLPARPSLSARKLSLQERPAGSYLEAQAGPYATGP 
aQWTQPPnWPPPTTF^WmTATSDAI^OTO 
YGVVRLAYNESEDRHYAMKVIiSKKKIiLKQYGFPRRPPP 


21 


760 


2 


520 


FVYGKPVTLWPTISSVVPSTFLGLGNYEVEVEAEPDVRGPEIV 
TMGENDPPAVEAPFSFRSLFGIiDDLKISPVAPDADAVAAQILS 
LLPLKFFPIIVIGIIALILALAIGIjGIHFDCSGKYRCRSSFKC 
IELIARCDGVSDCKDGEDEYRCVRVGGQNAALQVFTAASRKTM 


22 


761 


158 


4 /U 


CT TiMDCTTT r"PT ^F^lf TThlVTvTOP Q 'PrV/' 1 'nPYDT i<"2PjVT'K' , T , 'R"RFP'R T FR 

^> | iH1Y|^P V X XA7X/IvR-lN JL L>l\^JCrOu V ,LX/£\, X1^UV3\^ V X X>. J. £iDC \_J_i X f A 

AKDKTTGKIiHTCKKFQKPJDGRKVRKAAKNE IGIXjKMVKHPNIL 
QLVDVFVTRKEYFIFIiEti 


23 


762 


1 


749 


QFJUIFPJ^GLWGGHGLTDGLRRNGGCGCSARVPRVGERLRGHRC 
PDPLCLLLDMLFLSFHAGSWESWCCCCLIPADRPWDRGQHWQL 
FMATYTP QVPTFTPPEAAVKVTOSIiPKMGSFOPTNEMMLKFYS FY 
KQATEGPCKLSRPGFWDPIGRYKWDAWSSLGDMTKEEAMIAYV 
EEMKKI IETMP^EKVEEIaLRVIGPFYEIVEDKKSGRS SDITS 
DLGNVLTSTPNAKTVNGKAESSDSGAESEEEEAC 


24 


763 


3 


558 


SCFKGRTGGRSGSSGDSSRWARCGRHFSASTEEPPLSQPCSAL 
PRSGRRGCAVPSSVTKMLSFFRRTl^RP^MRKHAEKERx^^ 
RAATHI PAAGDSKS I ITCRVS LLDGTDVS VDLPKKAKGQEIiFD 
QIMYHLDLIESDYFGT^FMDSAQVAHWIiDGTKSIKKQVKIGSP 
YCLHLRVKFYSS 


25 


764 


9 


424 


ESRERSGNRRGAEDRGTCGl^SPSAMLGAKPHWLPGPIiHSPGL 
PLVLVLLALGAGWAQEGSEPVlxT^ 

AALGEAP PGRVAFAAVRSHHHEPAGETGNGTSGAI YFDQVLVN 
EGGGFDRAS 
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SEQ 
ID 
NO: 
of 

Nucteic 
Acids 


SEQ 
ID 
NO: 
of 

Amino 
Acids • 


Predicted 
beginning 
nucleotide 
location 

1 vvULlVIl 

corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Predicted 
end 

nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G= Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P=Proiine, Q=Glutamine, R=Arginine, S= Serine, 
T=Threonine, V= Valine, W= Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


26 


765 


2 


507 


EDVKS YYTVHLPQLENINSGETRT I SHFHYTTWPDFGVPQS PA 
SFLNFLFKVRESGSLNPDHGPWIHRSAGTGRSSTFSVVHTCL 
VLMEKGDDINIKQVLLNIRKFQMGLIVQT^DQLRFSYMAITEG 
AKCVKGDS S IQKRWKELS KE /DLP PAFDHS PNKIMTEKYNR 


27 


766 


84 


852 


LNRQRCGDQVLVPGTGLAAI LRTLPMFHDEEHARARGLSEDTL 
VLPPASRNQRILYTVLECQPLFDSSDMTIAEWVCLAQTIKRHY 
EQYHGFWIHGTDTMAFAASMLSFMLENLQKTVILTGAQVPIH 
ALWSDGRENLLGALLMAGQYVIPEVCLFFQNQLFRGNRATKVD 
ARRFAAFC S PNLLP LATVGAD I T I NRELVRKVDGKAGLWHS S 
MEQDVGLLRLYPGI PAALVRAFLQPPLKGWMETFGSGNG 


28 


767 


992 


210 


LFRIAPGFLRSIiARQGYHQIWAFPFIiPSGATATWPAASRSRSIi 
AARSLPRSPARPGPNDALLGEHDFRGQGVRAQRFRFSEEPGPG 
ADGAVIiEVHVPQIGAGVSLPGILAAKCGAEVILSDSSELPHCL 
EVCRQSCQMNNLPHLQVVGLTWGHISWDLLALPPQDIILASDV 
FFEPEDFEDILATIYFLMHKNPKVQLWSTYQVRSADWSLEALL 
YKWDMKC^IPLESFDADKEDIAESTLPGRHTVEMLVISFAKD 
SL 


29 


768 


23 


624 


SFI YKHTHRARFGPRAI VAS PALTAGPHVSLTAS CRVGMWVSC 
SPSPFLHPTNTLVAVLERDTLGIREVRLFNAWRWSEAECQRQ 
QLQVTPENRRKVLGKALGLIRFPLMTIEEFAAGNRARAQGLVW 
EGSGTQVGIW/CTEDSAPEFTAESLADAWHIQIGRNIiACEDAS 
T/WAIC*PRPGSVPTVHTARPRLSCLSSCF 


30 


769 


100 


2 


MASTQDAELAVSRXRAIALXPGXQSXXPSQKKK 


31 


770 


158 


1957 


LI*KSCGVLLSGVCIPCEGKGPTVLVIQTAVPQDRPTKSSMRSA 

AKPWNPAIRAGGHGPDRVRPLPAASSGMKSSKSSTSLAFESRL 

SRLKRASSEDTLNKPGSTAASGWRLKKTATAGAISELTESRL 

RSGTGAFTTTKRTGI PAPRE FSVTVSRERSVPRGPSNPRKSVS 

S PTS SNTPTPTKHLRTPS TKPKQENEGGEK\ VRLS PK/ FRELL 

AEAKAKDSEINRIiRSELKKYKEKRTLNAEGTDALGPNV^ 

SPGDTEPMIRALEEKNKNFQKELSDLEEENRVLKEKLIYLEHS 

PNSEGAASHTGDSSCPTSITQESSFGSPTGNQLSSDIDEYKKN 

IHGNALRTSGS S S SDVTKASLS PDASDFEHITAETP SRPLS ST 

SNPFKSSKC STAGS SPNSVS EL SLASLTEKIQKMEENHHSTAE 

ELQATLQEIiSDQQQMVQEIiTAENEKLVDEKTILETSFHQHRER 

AEQLSQENEKLMNLLQERVKNEEPTTQEGKIIELEQKCTGILE 

QGRFEREKLLNIQQQLTCSLRKVEEENQGALEMIKRLKEENEK 

LNE FLELE RHNNNMMAKTLE E CRVTLEGLKMENG S LKS HLQG 


32 


771 


203 


514 


SQMHRL I FVYTLI CANFCS CRDTS ATPQS AS I KALRNANLRRD 
ESNHLTDLYRRDETIQVKGNGYVQS PRFPNSYPRNLLLTWRLH 
SQENTRIQLVFDNQFGL 
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or 
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NO: 
or 
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Acids 


Predicted 
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nucleotide 
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to first 
amino 
acid 
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acid 
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Predicted 
end 

nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Amino acid segment containing signal peptide (A=AIanine, 
C-Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L= Leucine, M= Methionine, N-Asparagine, 
P=Proline, Q-Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


33 


772 


59 


713 


PFKKMTDIiLRSVVTVIDVFYKYTKQDGECGTLSKGELKELLEK 
ELHPVLKNPDDPDTVDVIMHMIiDRDHDRRI^FTEFLLMIFKLT 
MACNKVLSKEYCKASGSKKHRRGHRHQEEESETEEDEEDTPGH 
KSGYRHSSWSEGEEHGYSSGHSRGTVKCRHGSNSRRLGRQGNL 
SSSGNQEGSQKRYHRSSCGHSWSGGKDRHGSSSVELRERINKS- 
HIK 


34 


773 


209 


601 


VPKI S GPDHIDF I P WDQLFMAS S S S VTEFLVLGFS S LGELQLV 
LFAVFLCLYIiI ILSGNI 1 1 ISVIHLDHSLHTPMYFFLGILS IS 
E I FYTTVI LPKMLINLFS VFRTLS FVS CATQMFYE 1 VGPGTQE 
R 


35 


774 


373 


987 


DHSTETPGIPAAEPVSHGTGKLERAPTLPAGAELPAPAAVPCP 
TL*VC/LYPQIiLGLSVATMVTLTYFGAHFAVIRRASLEKNPYQ 
AVHQWGTQQRLIQHPESGSEGQSI1LGPI1RAFSAGI1SLVGLLTL 
GAVLS AAATVREAQGLMAGGFLCFS LAFCAQVQ WFWRLHS PT 
QVEDAMLDTYDLVYEQAMKGTSHVRRQELAAIQ 


36 


775 


102 


466 


QPGYSEYDKNRGQGMLLNMMCGRQLSAISLCLAVTFAPLFNAQ 
ADEPEVIPGDSPVAVSEQGEALPQAQATAIMAGIQPLPEGAAE 
KARTQ I E S QLPAGYKPVYLNQLQLLYAARG IS CSV 


37 


776 


2 


430 


RTRAADVYVFSLTGKSRNVSSSTVRRSAVGGMSALiALFDLLKP 
NYALATQVEFTDPE I VAEYITYPS PNGHGEVRGYLVKPAKMSG 
KTPAVVVVHENRGLNPYIEDVARRVAKAGYIALAPDGLSSVGG 
YP GND I KWS AAA 


38 


777 


106 


556 


VKQRHGNSLLTTETKCISCRIiGVPLSPQRRFQAIRIEEVKLRW 
FAFL I VLLAGCS S KHDYTNP P WNAKVPVQRAMQWMP I SQKAGA 
AWGVDPQLITAIIAIESGGNPNAVSKSNAIGLMQLKASTSGRD 
VYRRMGWSGEPTTSELKNSSR 


39 


778 


3 


892 


HAAGIRHEAKPKRSFYAARDLYKYRHQYPNFKDIRYQNDLSNL 
RFYKNKIPFKPDGVYIEEVLSKWKGDYEKLEHNHTYIQWLFPIj 
REQGLNFYAKELTTYEIEEFKKTKEAIRRFLIiAYKMMLEFFGI 
KLTDKTGNVARAVNWQERFQHLNESQHNYLR I TRI LKSLGELG 
YES FKS PLVKF IIiHEALVENTI PNIKQSALEYFVYT IRDRRER 

T3XTT T PPIvnyilVPnOPHTPTMPPPP ITPAOLT'OirAAinUlCQPT 7VCCX7 

RxUjliRr AQJnJIx IFohiNr J.WC3PFRlU2.Qbi!iC5oJW\yj\M 
NSQTSMHKKAKDSKNSSSAVHLNSKTAEDKKVAPKEPV 


40 


779 


123 


395 


ELQVFQPIGGMSDSGSQLGSMGSLTMKSQLQITVISAKLKENK 
KNWFGPSPYVEVTVDGQSKKTEKCNNTNSPKWKQPLTVrVTPV 
SKLH 


41 


780 


173 


438 


IETLSFVIRNWNTHAMSKPIVMERGVKYRDADKMALIPVKN^ 

TEREALLRKPEWMKIKLPADSTRIQGIKAAMRKNGLHSVCEEA 

SC 


42 


781 


287 


393 


PRMVLGKPQTDPTI*EWFLSHCHIHKYPSKSTLIPQ 


43 


782 


119 


556 


GLRISVQERIKACFTESIQTQIAAAEALPDAISRAAMTLVQSIi 
LNGNKILCCGNGTSAANAQHFAASMINRFETERPSLPAIALNT 
DNVVLTAI ANDRLHDEVYAKQVRALGHAGDVLLAI S TRGNSRD 
I VKAVEAAVTRDTT IV 



r 

184 



WO 01/53455 



PCT/US00/35017 



SEQ 
ID 
NO: 
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Acids 


SEQ 
ID 
NO: 
or 
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Acids 


Predicted 
beginning 
nucleotide 
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corre- 
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to first 
amino 
acid 
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acid 
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Predicted 
end 

nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E- Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N= Asparagine, 
P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


44 


783 


248 


554 


KQTQHAPGMMKKY1jAJ-lAJ_» lAPIxb 1 o L. b 1 1 iU\uU liN Ji AW v iSJJ 1 
NGFDILMGQFAHNIENIWGFKEWIAGPKDYVKYTDQYQTRSH 
INFDDGTITIEPIPGT 


45 


784 


77 


311 


TDRTALNPGQESAMNRLFSGRSDMPFALLLIxAPSLLLLGGLVA 
WPWSNIEISFLRLPLNPNIESTFVGVSNYVRILS 


46 


785 


184 


627 


KELVDEKSERGRAMDPVSQIASAGTFRVtiKEPLAFLRALELLF 
AI FAF ATCGG YS GGIiRIiS VD CVNKTE SNLS ID I AJFAYPFKIjHQ 
VTFEVPTCEGKERQKIiALIGDSSSSAEFFVTVAVFAFLYSLAA 
TGRYI FFHNKNRENNRGPL 


47 


786 


3 


742 


LGWSYGADTODEIQSHVRDSYSQMQSQAGGNNTGSTPLRKAQ 
S SAPKVRKS VS SRIHEAVKAIVLCHNVTPVYESRAGVTEETEF 
AEADQDFSDENRTYQASSPDEVALVQWTESVGLTLVSRDLTSM 
QLKTPSGQVLSFCILQLFPFTSESKRMGVIVRDESTAEITFYM 
KGADVAMS P IVQYNDWLEEECGNMAREGLRTLVVAKKALTEEQ 
YQD FEVS RL PG I P S S YDG AFLTLKLVL P VFV 


48 


787 


864 


335 


EGPHR\RLFQMVKA/LQEAPEDPNQILIGYSRGIiVVIWDIiQGS 
RVLYHFLS SQQLENI WWQRDGRLLVS CHSDGS YCQW\ PVS SEA 
QQPEPIiRSLVPYGPFPCKAITRIIiWLTTRQGLPFTIFQGGMPR 
ASYGDRHCISVIHDGQQTAFDFTSRVIGFTVLTEADPAASRRA 
SGVGAQG 


49 


788 


410 


951 


KQGLE VRDLH t' KE I T S G RALLRVACKR P S MVP GGQ LQRAG AG A 
QARITGLSPALWGARVHGWIPEIiPAGLPPGACLWPLIPACPSR 

rrr.i/'if.'n t<"« » tv* rtm /mh /mitt tv t / T5 ncimr'T V 1 7\ IT f c rD O T XT 

HWGWVS APVKG / WAQAJLGIiAIiCIi/ RGEHRGlAjAGVbKVKSJUK. 
MDRKVWTETLIEVGMPLLATDTWGLPHSTAVWVSQPPPYLSDH 
STLELERDPL 


50 


789 


1 


437 


LSCNSEQALIiSLVPVQRELLRRRYQSSPAKPDSSFYKGLGTCP 
SQLRLSEPPPTPKHJjo VAS vSxiHMr fc'ottKoiJUlrnJuJrJJrr AAxrr 
PSDJSTLPYTLQSPFPSPPPATPSDHAIjILHH\DLNGGPDDPLQQ 
TGQLFGGLVRDIRRRYP 


51 


790 


1 


198 


SPSSKLVG^^AGl^GSSRTTSVSIiLCLP/SAPFGASNLLVNP 
LE PQNADK I KI KI ADLGNAC WW 


52 


791 


3 


435 . 


RVDPRVRAPRCGDKIKNH1W\KC^CGSLKDCASDRCCETS CTL 
SLGSVCNTGLCCHKCKYAAPGWCRDLGGI CDLPEYCDGKKEE 
CPNDIYIQDGTPCSAVSVCIRGNCSDRDMQCQALFGYQVKDGS 
PACYRKLNRIGNRFGT 


53 


792 


1 


728 


PGRPTRPDASliAQ/DPRTTMFRIPEFKWSPMHQRLLTDLLFAL 
ETDVHVWRS\HSTKSVMDFVNSNEOTIFVHOTim 
IIACGGILPLLSAATSPTGSKTELENIEVTQGMSAETAVTFLS 
RLMAMVDVLVFASSLNFSEIEAEKNM^ 

VRNCLECRQRQR0RGNKS SHGS S KPQEVPQS VTATAASKTPLE 
NVPGNLS PIKDPDRIjLQDVDINRIiRAVVF 
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ID 

NO: 
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Ol 
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Acids 
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ID 

NO: 

01 

Amino 
Acids 


Predicted 
beginning 
nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Predicted 
end 

nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Amino acid segment containing signal peptide (A = Alanine, 
C= Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F== Phenylalanine, G=Glycine, H=Histidine, I=IsoIeucine, 
K= Lysine, L= Leucine, M= Methionine, N— Asparagine, 
p=p ro lhie, Q=Glutamine, R=Arginine, S=Serine, 
T= Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


54 


793 


2230 


990 


NS SGVKIiLQALGLSPGNGKDHS IIiHSRNDLEEAFIHFMGKGAA. 

AERFFSDKETFHDIAQVASJiFPGAyHiVtjU^ 

DLKVTiLCGPVGPKLHEIiLDDNVFVPPESLdEVDEFHLILEYQA 

(jiiii Wvayiji^JLrnANKr J.r oHJUijowlji\r^l w lijr»Vr voo.Li.Ci.Cir ULi 

GGLSGLHMMEGQSKELQRKRLLEVVTSISDIPTGIPV\HLELG 

\ SMTNRELMS S IV\ LQQVFPAVTSLGLNEQELLFLTQSASGPH 

SSLSSWNGVPDVGMVSDILFWILKEHGRSKSRASDLTRIHFHT 

LVYHILATVDGHWANQLAAVAAGARVAGTQACATETIDTSRVS 

LRAPQE FMTSHSEAGSR I VLNPNKP WE WHREG I S FHFTPVLV 

CKDPIRTVGLGDAISAEGLFYSEVHPHY 


55 


794 


249 


3 


DDSSGWGLEQLWRWSLALWPRLECSGMISAHCNLCIi/LGSSD 
SPASAPRVAGITDVCHHAWLVFVFLWMGFPHVGHVGLELL 


56 


795 


2 


1176 


IXSEVLKCQQGVSSIiAFALAFIjQRMDMKPIjVVIjGLPAPTAPSGC 
iisfweakaqlaks ckvlvdalrhnaaaavpffgggsvlraae 
APHASYGGIVSVETDLLQWCLESGSIPIIiCPIGETAARRSVLL 
DSLEVTASLAKALRPTKI I FLNNTGGLRDS SHKVLSNVNLPAD 
IiDLiVCNATi WV S TiU&KQQMKXj X VJJ VJj&KLilriltiooAVl lAAo IJjJ-i 
TELFSNKGSGTLFKNAERMLRVRS LDKLDQGRLVDLVNAS FGK 
KLRDDYLAS LRPRLHS I YVS EG YNAAAI LTMEPVLGGTPYLDK 
FWSSSRQGQGSGQMLWECLRRDLQTLFWRSRVTNPINPWYFK 

TJOT^r'OT?CXT^rtT*TTT?TrT*r'C , r*T 7\ T"\ T"DT>G VCT^rMTTTv VflT .TDPkO TTUVOTi C 

floJJuor DiMJ\yWJ.r r VVr xciJJVJNJnjuS.oijlrJJoFxlJ\±'Ao 

DPGS 


57 


796 


755 


374 


YHAPALQPGQQSKTLSQE KKNF FRPGAVAHTCNPSTLGGRGGR 
ITRSGDRDHPG*HGETPSLLKIQKKLAGRDGGRL*SQLLGRIjR 
QENGVNPGGGGCSEPRLRHCTPAW*QSETISRKKRKKBRKY 


58 


797 


2 


476 


FRP IG I IRQALCS ADGHQRR I LTLRLGLLVI P FLP ASNIiFFRV 

DAERLRCAVRGGEWRSE / EAVFRGAVSVCPLS AEVRCNIGRNL 
AAKGMQTGAIRYHREAVS LNPKTKS S TRE FRPC 




798 


3 


711 


KIADFGFSNLFTPGQIjTjKTWCGSPPYAAPELFEGKEYDGPKVD 
IWSIjGVVLYVLVCGALPFDGSTLQNLRARVLSGKFRIPFFMST 

ecehlirhmlvldpnkrlsmeqickhkwmklgdadpnfdrli^ 
ecqqlkeerqvdplnedvllamedmgiidkeqtlqslrsdaydh 
ysaiysllcdrhkrhktlrlgalpsmpralglsstsqyp\aeq 
agtamnisvpqvqlinpenqiv 


60 


799 


2 


344 


AREFLGHRAS I TWS * ARVHHRFPKAE VA * P / SLLRTDLTEDRT 
KCCHGDLLECADDRADLVEDIWENQDSISTILIECCEKPLLEK 
SHCIAEVENDEMPADLPSLAADFVESKDV 
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corre- 
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Predicted 
end 

nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Amino acid segment containing signal peptide (A— Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W== Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /—possible nucleotide deletion, 
\— possible nucleotide insertion) 


61 


800 


142 


594 ' 


VPPKMKRGTSLHSRRGKPEAPKGS PQ INRKS GQEMTAVMQSGR 
PRS S S TTDAPTGS AMME IACAAAAAAAACLPGEEGTAER IERL 
EVSSLAQTSSAVASSTDGSIHTDSVDGTPDPQRTKAAIAHLQQ 
KILKLTEQIKIAQTARRNRRPGS*KDCTP*KCLRKSDEALNRV 
LQQI\RVPPKMKRGTSLHSRRGKPEAPKGSPQINRKSGQEMTA 
VMQSGRPRSSSTTDAPTGSAMMEIACAAAAAAAACLPGEEGTA 
ERIERLEVSSLAQTSSAVASSTDGSIHTDSVDGTPDPQRTKAA 
IAHLQQKILKLTEQIKIAQTARRNRRPG 


62 


801 


232 


1299 


MQT I ERLVKERDDLMS ALVS VRS S LADTQQREAS AYEQVKQVL 
QISEEANFEKTKALIQCDQLRKELERQAERLEKELASQQEKRA 
I EKDMMKKE ITKEREYMGSKML ILSQNI AQLEAQVEKVTKEKI 
SAINQLEEIQSQIaASREMDVTKVCGEMRYQLNKTNMEKDEAEK 
EHREFRAKTNRDLEXKDQEIEKLRIELDESKQHLEQEQQKAAL 
AREECLRLTELLGES EHQLHLTRQEKDS IQQSFSKEAKAQALQ 
AQQREQELTQKIQQMEAQHDKTENEQYLLLTSQNTFLTKLKEE 
CCTIAKKLEQISQKTRSEIAQLSQEKRYTYDKLGKLQRRNEEL 
EEQCVQHGRST* 


63 


802 


3 


334 


S YPVWWNS PLTAEVPPELLAAAGFFHTGHQDKVRCFFCYGGLQ 
SWKRGDDPWTEHAKWFPSCQFLIiRSKGRDFVHSVQETHSQLLG 
SWDPWEEPEDAAPVAPSVPASGYPEIiPTPRREVQSESAQEPGG 
VS PAEAQRAWWVLEPPGARDVEAQLRRLQEERTCKVCLDRAVS 
IVFVPCGHLVC\AECAPGLQLCPI\CRSPCGPLRPCLWVP 


64 


803 


70 


456 


MCSYREKKAEPQEIiLQLDGYTVDYTDPQPGLEGGRAFFNAVKE 
GDTVI FASDDEQDRI LWVQAMYRATGQSHKPVPPTQVQKLNAK 
GGNVPQLDAPI SQFYADRAQKHGMDEF I S SNPCNFDHASLFEM 
+ 


65 


804 


2 


1376 


KQLIVLGNKVPLLPQDAPGYRQRLRERLWEDCARAGLLIjAPGH 
QGPQRPVKDEPQDGENPNPPNWSRTVVRDVRLI SAKTGYGVEE 
LISALQRSWRYRGDVYLVGATNAGKSTIiFNTLLESDYCTAKGS 
EAIDRAT I S PWPGTTLNLLKFP I CNPTP YRMFKRHQRLKKDST 
QAEEDLS EQEQNQLNVLKKHGYWGRVGRTFLYSEEQKDNI PF 
E FDADS LAFDMENDPVMGTHKS TKQVELTAQDVKDAHWFYDTP 
GITKENCILNLLTEKEVNIVLPTQSIVPRTFVLKPGMVLFLGA 
IGRIDFLQGNQSAWFTVVASNILPVHITSLDRADALYQKHAGH 
TLLQIPMGGKERMAGFPPLVAEDIMLKEGLGASEAVADIKFSS 

a /^tjv G\7T PMRVTYP T .WT .P ftVTPTynTVT iTVP P PT J ,PY T VN T K(WR 
I KKS VAYKTKKPPSLMYNVRKKKGKINV 


66 


805 


1 


874 


STVASMMHRQETVECLRKFNARRKLKGAI LTTMLVSRNFS AAK 
S LLNKKSDGGVKPQSNNKNS LVS PAQEPAPLQTAMEPQTTWH 
NATDGIKGSTESCNTTTEDEDLKAAPLRTGNGSSVPEGRSSRD 
RTAPSAGMQPQPSLCSSAMRKQEIIKITEQLIEAINNGDFEAY 
TKI CDPGLTS FEPEALGNLVEGMDFHKFYFENLLS KNSKP IHT 
TILNPHVHVIGEDAACIAYIRLTQYIDGQGRPSNPAKSEE\TR 
VWH\RR\DGKWLNVHYHCSGAPCPHRCSEIiSHRGF 
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Aminoiacid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L= Leucine, M=Methionine, N=Asparagine, 
P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W= Tryptophan, Y-Tyrosine, 
X -Unknown, *=Stop Codon, /=possible nucleotide deletion, 






acid 
residue 


acid 
residue 


\=possible nucleotide insertion) 






of amino 


of amino 








acid 


acid 








sequence 


sequence 




67 


806 


3 


1714 


LPKNWFVLDSSASMVGTKLRQTKDALFTILHDLRPQDRFSII 
GFSNRIKVWKDHLISVTPDSIIU)GKVYIiqiMSPTGGTDINGAL 
QRAIRLLNKYVAHSGIGDRRVSLIVFLTDGKPTVGETHTLKIL 
NNTREAARGQVCIFTIGIGNDVDFRLLEKLSLENCGLTRRVHE 
EEDAGSQLIGFYDEIRTPLLSDIRIDYPPSSWQATKTLFPNY 
FNGS E 1 1 1 AGKLVDRKLDHLHVEVTASNS KKFI ILKTDVPVRP 
QKAGKDVTGSPRPGGDGEGDTNHIERLWSYLTTKELLSSWLQS 
DDEPEKERLRQRAQALAVSYRFLTPFTSMKLRGPVPRMDGLEE 
AHGMSAAMGPEPWQSVRGAGTQPGPIiLKKPYQPRIKISKTSV 
DGDPHFVVDFPLSRLTVCFNIDGQPGDILRLVSDHRDSGVTVN 
GELI GAPAPPNGHKKQRTYLRTI T ILINKPERS YLEITPSRVI 
LDGGDRLVIiPCNQSWVGS WGLEVSVSANANVTVTIQGS IAFV 
ILIHTjYKKPAPFQRHHLGFYIANSEGIiSSNCRVFCESGILIQE 
LTQQSVAVAGR 


68 


807 


2 


841 


FFIiEQVSQYTFAMCS VREKKSEPQEIjMQIiEGYTVDYTDPHPGLi 
QGGCMFFNAVKEGDTVIFASDDEQDRILWQAMYRATGQSYKP 
VPAIQTQKXjNPKGGTLHADAQLYADRFQKHGMDEFISANPCKIj 
DHAFLFRILQRQTIiDHRIiNDS YSCLtGWFS PGQVFVLDEYCARY 
GVRGCHRHLCYLAELMEHSENGAVIDPTLLHYSFAFCAS \hvh 
GNRPDGIGTVSVEEKERFEEIKERLSSIiLENQISHFRYCFPFG 
RPEGALKATLS LLERVLMKDIA 


69 


808 


2 


757 


DGLLHEVLNGIjLDRPDWEEAVKMPVGILPCGSGNAIiAGAVNQH 
GGFEPALGIiDLLI.NCSLLLCRGGGHPIiDLLSVTIiASGSRCFSF 
LSVAWGFVSDVD IQSERFRALGS ARFTLGTVLGLATLHTYRGR 
LSYLPATVEPASPTPAHSLPRAKSELTLTPDPAPPMAHSPLHR 
SVSDLPLPLPQPALASPGSPEPLPILSIoNGGGPELAGDWGGAG 
DAPLS PDPQLS S PPGSPKAALHSPV*KKAPVIPPDM 


70 


809 


3 


530 


KGVPTLLMAAGSFYDILAITGFOTCLGIAFSTGSTVFNVLRGV 
IiEWIGVATGSV1iGFFIQYFPSRI5QDKLVCKRTFLVIjGLSVIiA 
VFSSVHFGFPGSGGLCTLVNAFLAGMGWTSEKAEVEKIIAVAW 
DIFQPLIjFGLIG\AEVSI\SSLRPETVGLCVATVGI\AVLIRI 
FDYIF 


71 


810 


228 


541 


LLKEVWQASPVCKTCCSQLVRTPVTFTEVQNV/CRCSAGYLI 
SHWNFG YWALWS PGNGNGC 


72 


811 


173 


404 


ICTSTYLQIFPGK^SCFMCKGRI^ 
CRYISDPNVD/ACPDPRNAEVSMTHTVPALMELID 


73 


812 


2 


586 


I^SLPGFKEIVSRGVKVDYLTPDFPSLSYPNYYTIjMTGRHCEV 

HQMIGNYMWDPTTNKSFDIGVNKDSI^PLWWNGSEPLWVTLTK 

AKRKVYMx^PGCEVEILGVRPTYCLEYKNVPTDIOT 

AIiDSFKSGRADIiAAIYHERIDVEGHHYGPASPQRKDALKA\VD 

TVLKxWKWIQERGLQDRIjNVII 



188 



WO 01/53455 



PCT/USOO/35017 



SEQ 

ID 

NO: 

nf 
01 

Nucleic 
Acids 


SEQ 
ID 
NO: 
or 

Amino 
Acids 


Predicted . 
beginning 
nucleotide 
location 
corre- 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D-Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T= Threonine, V=Valine, W= Tryptophan, Y=Tyrosine, 
X = Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\ —possible nucleotide insertion) 


74 


813 


2 


348 


ARDFHPKQTLDFLRSDMANSKITEEVKRS I AQQ YLDLTVA / LE 
QVDPDAEVDAAPSTTS S CGH*DSHAGS * RVLSLLGD * GPA* TG 
ANSMAGKLLLVAWLGFPDPFWGKELSDPAFK 


75 


814 


2 


366 


KQSGDVTC^CTIXjRIiAPS CLTCVGHCI FGGYCxMNSKMMPECQ 
SPPHMTGPRCEEHVFSQHQPGHITSIIiIPML*LLLLVLVAGVI 
FCHKRRVQGAKG FQHQRMTNGAMNAQ I ANPTYKMY 


76 


815 


420 


681 


TVENAGRWIj* EEAE X Q AEjjERIdSRVRNJjH I REIiKR XNNEDNS Q 
FKDHPTLNERYLLLHLLGRGGFSEVYK^^ 


77 


816 


37 


428 


MCEEFLVMGKGCSCVF*ILLSNPQMWWLNDSNPETDNRQESPS 

QENIDRVSD/MAFVPSAWTASGGVAWGNLGESGSRTGGVRAET 

JuAPRJjQV*PAHIjRGHPRSNRGQGRPPWKAGK^ 

AF 


78 


817 


1 


358 


FRAMFl^VQHDCRPrTOKSAGSGHKSEEKREKMKRT 
LSYFLQNSSTPGKPKTGKKSKQQAFIK*VENPELAN1NS*LLN 
*KGEI** *A*ANIQNIjSCKPSPEEAQ1jWSEAFDE 


79 


818 


1 


169 


GFFNFSSPKLKGWKINSSLVLEIRKNILRFLDAERDVSVVKSS 
FPS KDARHSSVHR * FTQLHWGPPSHTPARP *RGFFNFS S PKLK 
GWKINSSIjVIjEIRKNILLRr IjDAEKlJVbVVKSSr PSKDARHSSV 
HR 


80 


819 


55 


310 


RIDDQQELKRVT* YSQKEYTKKKLHKKCNI IQADIKPDNILDN 
ESITILKLSDFGSASHVADNDITPSSSQTTSAASSPPRTLRR 


81 


820 


1 


134 


S S KP WD * S LiAPKHSG * TKNMDC x C I X PTC XGRERCYGTC I GDT 
V 


82 


821 


187 


360 


NSSKKLVMEHQWKKYLRRNYQRMIjNR1iITLIGSCGVL*LISTI 
ptsrlkflketghgtpmee i peeeiisedveq idhadreiirrgq 
NLRCKGIHRLPTHIQVGQN 


83 


822 


208 


723 


KWMLLHSFKIFCLSLYPQL*CPFEFFSHSATIFHEIiVYKQTKI 
X S SNQEXiX YEGRRIj VIjE PGRLAQH F PKTTEENPXFVVSREPIaN 
TIGLIYEKISLPKVHPRYDLDGDASMAKAITGWCYACRIAST 
LLLYQELMRKGIRWLIELIKDDYNETVHKKTEVVITLGFLVSR 


84 


Q "i "1 

823 


1 




\3 1 KxvjyiGP 1 Voir X UJjPG 1 W(jL/ x W J-iXuULsJJLi^JjXbGWoK I JilVKJJKA 

DRLKAGR S P AAG * RKWE PGRGDPTWEE S E EDVHKS KWTRCVDE 
KGA* C* TDNKRPLRCGVT 


85 


0 O A 


■J 
J 




GAAGSRMNraPGVLSSRQLGLPGPPDGPDYTVYYPFHRIiAMVT 
AAS RLEREHLTHL 


86 


825 


87 


422 


PVPLPHPILEVCPGQ*EPQSAISLTAFQVQAGASRASPGPPAP 
SSSKPGRKAKVASPCPDRPAPPPT*PRPAAAPGSESSPRPPRP 
RTGRRQQRAHARRAAARTAP WRPS C 


87 


826 


3 


289 


HEGRRRGWASASQRFLRNWAFLTPSKVRRLKGQKAFGKLPSHS 
DTSLTSDLGFHHRFNPNASSSFKPSGTKFAIQYGTGRVDGILS 
EDKLTVSGL 


88 


827 


1 


101 


GRNIMHYPNGHAICIANGHCIIL*NSHNIKVWV * 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E- Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M=Methionine, N = Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=?Serine, 
T= Threonine, V=Vaiine, W=Tryptophan, Y^Tyrosine, 
X= Unknown, *=Stop Codon, /= possible nucleotide deletion, 
\=possible nucleotide insenion) 


89 


828 


1 


535 


inlgntcymnsvi * alfmatdfrrqvlsiinlngcnslmkklqh 
lfaflahtqreayapriffeasrppwftprsqqdcseylrfll 
drlheeekilkvqashkpseilecsetslq'evaskaavltetp 

RTSDGEKTLIEKMFGGKLRTHIRCLNCTSTSQKVEAFTDLSLA 
FWPSSS 


90 


829 


1 


434 


ARDDPRVRLSLSPNFF*LASKLGKQWTPLIILANSLSGTNMGE 


91 


830 


3 


782 


MHRIKLNDRMTFPEELDMSTFIDVEDEKSPQTESCTDSGAENE 
GSCHSDQMSNDFSNDDGVDEGICIiETNSGTEKISKSGLEKNSL 
IYELFSVMVHSGSAAGGHYYACIKSFSDEQWYSFNDQHVSRIT 
QEDI KKTHGGS SGS RGYYS S AFAS STNAYMLI YRUCD PARNAK 
FLEVDEYPEHIKNLVQKERELEEQEKRQREIERNTCKIKLFCL 
HPTKQVMMED* IEVHKDKTLKEAVEMAYKMMDLEEVTPLDCCR 
L 


92 


831 


2 


604 


SVMPVPALCLLWALAMVTRPASAAPMGGPEIaAQHEELTLLFHG 
TLQLGQALNGVYRTTEGRLTKARNS LGLYGRTI ELLGQEVSRG 
RDAAQELRAS LLETQMEED I LQLQAEATAEVLGEVAQAQKVLR 
DSVQRLEVQLRSAVTLGPAYREFEVLKAHADKQSHILWALTGHV 
QRQRREMVAQQHRLRQIQERLHTAALPA 


93 


832 


16 


690 


ITSVDPRVRGNASTGYGKIWUDDVS CDGDESDLWS CRNS GWGN 
NDCSHSEDVGVICSDASDMELRIjVGGSSRCAGKVEVNVQGAVG 
ILCANGWGMNIAEVVCRQLECGSAIRVSREPHFTERTLHILMS 
NSGCAGGEASLWDCIRWEWKQTACHLNMEASLI CSAHRQPRLV 
GADMPCSGRVEVKHAHTrtRSVCDSDFSIjHAANVLCREIiNCGDA 
ISLSVGDHFG 


94 


833 


108 


727 


SNYPS SRFRVAGI TGVKLGMRS I P I ATACT I YHKFFCETNLDA 
YDPYLI AMSS IYLAGKVEEQHLRTRDI INVSNR Y FNPSGEPIiE 
IjDSRFWELRDS IVQCEIiLMIJtVIjRFQVSFQHPH^ 
ONWIiNRHSWORTPVAVTAWALLRDSYHGALCLRFOAQHIAVAV 
LYIiALQVYGVEVPAEVEA/DEAVGWQ I YAMDTE IP 




834 


118 


376 


RGSRHAVHGWAFGLLFINKESWMAYLFTTFNAFQGVFIFVFH 
CALQKKVRSRRGPGSQPPLETFPGYPGEGGEGGGDSGAPSSPQ 


96 


835 


3 


333 


ARKDDLPPNMRFHEEKRLDFEWTLKAG*EKG*PSK*NKGWEGQ 
E* * *TVRD*GIS * * VKPQHLS * \ALQMALKRVYTLLSSWNCLE 
DFDQIFWGQKSAIiAGQWFPEVS IIP 


97 


836 


740 


951 


GKQQRETIiRRPSPTISVQRAGSPEHSSASH*HSPCPAPGQRVL 
PTALCTLMTSKHFHGCPLAGQGRAVTL 
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Amino acid segment containing signal peptide (A=Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H = Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S= Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


98 


837 


81 


1503 


GVCGLPRFCGS I ILCHYEMS SLGASFVQIKFDDIiQFFENCGGG 
SFGSVYRAKWISQDKEVAVKKLLKIEKEA?ILSVIiSHRNIIQF 
YGVILEPPNYGIVTEYASLGSIjYDYINSNRSEEMDMDHIMTWA 
TDVAKGMHYLHMEAPVKVIHRDLKSRNWIAADGV1*KICDFGA 
SRFHNHTTHT^ijVGTFPWMAFiiVIUb IjP Vbr* A CLJ lib X \s V VJUW 
EMLTREVPFKGLEGLQVAWLWEKNERLTIPSSCPRSFAELLH 
QCWEADAKKRPSFKQIISILESMSNDTSLPDKCNSFLHNKAEW 

NTPLLLPLAARMSEESYFESKTEESNSAEMSCQITATSNGEGH 
GMNPSLQAMMIiMGFGDIFSMNKAGAVMHSGMQINMQAKQNSSK 
TTSKRRGKKVNM7UJGFSDFDLSEGDDDDDDDGEEEYNDMDNSE 


99 


838 


185 


328 


MLWE a GC-bAAv-KV 1 v b Jr I V 1 r A. J, r b 1 XJJAMKlrvxb'brJUVVKvy 
LSQG* 


100 


839 


1 


348 


PTIiGDQPI/Iiribl i KAiKPKJjulKiUM L-Nlr JjI ilvriJJt'riOlv * * 
GMSWELRFYIPGFDVGTMFTIQKIIiVSWSPPKPIGPLTDIiGDP 

Wr yj^JrPJNJWJJxjl V rxrxrc xiv X JNJJ 1 J_i^ iVT EjIVX 


1.01 


840 


1 


416 


SLNNVTLPQAKTEKDFIQIjCTPGV I KQEKLGTVYCQ AS S PGAN 
MIGNKMSAISVHGVSTSGGQMYHYDMNTASLSQQ*DQKPIFNV 
IPP IPVGSENWNRCQGSGDDNIiTSLGTIiNFPGRTVSFS FEMES 
RSVAQAGVQ 


102 


841 


105 


354 


RHTQECRCPHTHIHTHTHSHTHSHTHSHSHSHTTPRCSHTQPP 


103 


842 


171 


347 


NYS LSVY1jWQLTAGTIiIjQKLRAKGIRNPDHSRALSE*HLS s l 
PHLIWIQVFLALQPS 


104 


843 


2 


690 


ATYIVDFGFSTTFREGQMLTAFCGMYPYVAPERSLGQACQ*PA 
RDIQSLSVILYFRNTVGRRARTLPFYS / AEASKLQEKILTGRY 
HAPPLIiALQLDSL / IKLLMLNARKCPSL*LMKNPWVKSSQKMP 
LiXPYEEPXj / RGPPQTIQXiMVAMGr QAlvN x b V Ax xciKJvr « X fHA 
TYLILEHTKQERKCSTIRELSIiPPGVPTSPSPSTEIiSTFPLSL 
MRAHREPAFNVQPPEESQ 


105 


844 


2 


777 


AKQExJVKLMRIEDPSLLNSRVLLHHAKAGTI IARQGDQDVSLH 
FVLWGCLHVYQRMIDKAEDVCLFVAQPGELVGQLAVLTGEPLI 
FTLRAQRDCTFLRI S KSDFYE IMRAQP S WLS AAHTVAARMS P 
FVRQMDFAI DWTAVEAGRALYRC S SHRAAQARPRGGDLG WRP 
C*PPRPLRQGDRSDCTYrVLNGRLRSVIQRGSGKKELVGEYGR 
GDI»IGVVSATPTH*PLAFSRPVPRQIiTRIIPGNPGSGEVFPGA 


106 


845 


3 


709 


HASGWTPGTTQTLGQGTAWDWASTPGTSETTASAEGRRTPGA 
TRPAAPGTGSWAEGSVKAPAPIPESPPSKSRSMSNTTEGVWEG 
TRSSVTNRARASKDRREMTTTKAD^ 

LGTIGPPAIiVSETLAWEILPQATPVSKQQSQGSIGETTPAAGM 
WTLGTPAADVWI LGTPAADVWTSMEAASGEGS AAGDLDAATGD 
RGPQATLSQTPAV* PWGPPG 
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Amino acid segment containing signal peptide (A^Alanine, 
C= Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G= Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W= Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 

S 


107 


846 


3 


406 


AGTS GTGDTGPGNTAVSGTP WS PGATPGAPGS S TPGE AD IGN 
TSFGKSGTPTVSAASTTSSPVSKHTDAASA.TAVTISGSKPGTP 
GTPGGATSGGKITPGI A* PTLDQKSPCFSGYGGYFPVNPHQNP 
CADSL 


108 


847 


1 


565 


RAHRCCLPLPSLSCEIQIGFS*SSIFPGQ*ACPCSCCRSCRRN 
WPQSPRCPHHPPAPCSLLLSSCLPPPLSCSWRGTSGKPPSQSP 
AASRSMRPRCSPRTSSLRGASCRGPGGSAPAAASGPRCRGCSR 
SPRRCSRSGCAAASPPRSQRRSPPLSPPPFPTSGTLLLKTSRF 
GS ATRE * S S PRPRPRP 


109 


848 


2 


987 


DDVPPPAPDLYDVPPGLRRPGPGTLYDVPRERVLPPEVADGGV 
VDSGVYAVPPPAEREAPAEGKRLSASSTGSTRSSQSASSLEVA 
GPGREPLELEVAVEAIiARLQQGVSATVAHLJjDIA^ 
RSPSEPQEPLVQDLQAAVAAVQSAVHEIiLEFARSAVGNAAHTS 
DRALHAKLSRQIiQKMEDVHQTLVAHGQALDAGRGGSGATLEDL 
DRLVACSRAVPEDAKQIiASFIjHGNASIjIirK 
TLHPNPTDKTSSIQSRPLPSPPKFTSQDSPDGQYENSEGGWME 
• D YDYVHLTGGRRS F * KTQJ^IoJjGixKAA 


110 


849 


84 


372 


MATDEENVYGLEENAQSRQESTRRLILVGRTGAGKSATGNSIL 
GQRRFFSRLGATS VTRACTTGS RRWDKCHVEWDTPDI FS SQV 
SKTDPGCEERX* 


111 


850 


2 


47 


TLGLRSIjTKEGGGGGDVAAJ? \KVWl\iAAA£iKAijVjy L;uyjjy ISJjX V 

IFIGSLCGLCTKCAVSNDLTQQEIQTPEIQQRNA*CDSRVTFT 
NEGGRWWG 


112 


851 


1192 


1040 


FFFLVETRFHHIGQAGLEIiLTLSIK*SARIiGLPKCWDDRREPP 
YLAGFMI 


113 


852 


791 


362 


RRSPPPAPPPLPSPLSPPPRAPVSPASTMPILLFLIDTSASMN 
QRSHLGTTYXjDTAKGAVETFMKLRARDPASRGDRYMLVTFEEP 
PYAIKAGwKENHATFTWEIjKIvrb lAr L/LiijJMlf 
NRLVTGIDNYGQVG 


lift 


oc-i 


O X 




NCRTYVFCFVLVFRLLFLHGS PLS PSLLSRAGLLCGSAENPTP 
FLCGITMAAGVSLLALVVRVIIiSTAILCPSGASRRQRSSEVEW 
GTDSGVYRIiYCWRVGFLGPGGELRLGLSEARGGRVWGRGEKRC 
RWAVRSLRKGFGSVAALRRGIWAG 


115 


854 


93 


170 


VTPTPPQYYTCSC^GFIACSIFLQMSLKPKVMIiLTVAIjVACli 
VliFNLSQCWQRDCCSQGLGNLiTEPSGTNR+GPAAVSWASLPAP 
SSCR 


116 


855 


1 


183 


GKAGGAAGLFAKQVQKKFSRAQEK* TRRFGKTCQPEERAREER 
QEGPEIEFGFSFFSLSLY 
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Amino acid segment containing signal peptide (A=Alanine t 
C= Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G— Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P-Proline, Q=Glutamine, R=Arginine, S= Serine, 
T= Threonine, V= Valine, W =Tryptophan, Y= Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


117 


856 


53 


2400 


PKRLFLFQDVNTIiQGGGQPWTPSVQPSLQPAHPALPQMTSQA 

PQPS VTGLQAPS AALMQVS S IJDSHS AVSGNAQS FQP YAGMQAY 

AYPQASAVTSQLQPVRPLYPAPLSQPPHFQGSGDMASFIuMTEA 

RQHNTEIRMAVSKVT^KMDHLMTKVEELQKHSAGNSMLIPSMS 

VTMETSMIMSNIQRIIQENERLKQEILEKSNRIEEQNDKISEL 

IERNQRYVEQSNLMMEKRNNSLQTATENTQ 

TEELAAATAQVSHLQLKMTAHQKKETELQMQLTESLKETDLLR 

GQLTKVQAKLSELQETSEQAQSKFKSEKQNRKQLELKVTSLEE 

ELTDLRVEKESLEKNLSERKKKSAQERSQAEEEIDEIRKSYQE 

ELDKLRQLLKKTRVSTDQAAAEQLSLVQAELQTQWEAKCEHLTj 

ASAKDEHIiQQYQEVC^QRDAYQQKLVQLQEKSVCFA\CIaAIiQA 

QITALTKQNEQHIKELEKNKSQMSGVEAAASDPSEKVKKIMNQ 

VFQS LRRE FELEES YNGRTI LGTI MNTI KMVTLQLLNQQEQEK 

EE S S SEEEEEKAEERPRRPS QEQS AS AS S GQPQAPLNRERPES 

PMVPSEQWEEAVPLPPQALTTSQDGHRRKGDSEAEALSEIKD 

GSLPPELSCIPSHRVLGPPTSIPPEPLGPVSMDSECEESIiAAS 

PMAAK\PDNPSGK\VCVQGK*APDGPTYKE\SSTRLFPGFQDP 

E\EGDPLALGI^\SPG\EPQPPQIiQGKVDVH*VPPVPHKGAFQ 

EQEGRFPQFCRE 


118 


857 


1 


791 

- 


SETAQQI IDRTjRVKLAKEPGANLFLMAVQDIRVGGRQSNASYQ 
YTLLSDDLAALREWEPKIRKKLATLPEIoADVNSDQQDNGAEMN" 
LVYDRDTMARIiGIDVQAANSLLNNAFGQRQISTIYQPMNQYKV 
VMEVDPRYTQDISALEKMFVINNEGKAIPLSYFAKWQPANAPIi 
SVNHQGLS AALT I S FNLPTGKS LSDASAAIDRAMSQLGVP STV 
RGSFAGPAQVFQETMNSQVILIIAAIATVYIVLGIPYERYVHP 
PTILL*RPGANLFLMAVQDIRVGGRQSNASYQYTLLSDDLAAL 
Ris^^^PKIRKJtllATLiPEX^ xVKjJ 1 IYJAKij 
GIDVQAANSLIjNNAFGQRQISTIYQPMNQYKWMEVDPRYTQD 
ISAIiEKMFVINNEGKAIPLSYFAKWQPANAPLSVNHQGLSAAL 

QETMNSQVILIIAAIATVYIVLGIPYERYVHPPTILL 


119 


858 


3 


417 


I ITPDAMGCQKDIAEKIQKQGGDYIiFAVKGNQGRLNKAFEEKF 
PLKELNNPEHDSYAISEKSHGREEIRLHIVCDVPDELIDFTFE 
WKGUCKLCVAVS FRS I IAEQKKEPEMTVRYNIS * LG IAGDIS V 
TAISGTDD 


120 


859 


2 


373 


HYLKMLTQARREVI I ANAYF FPG YRFLHALRKAARRGVR I KL I 
IQGEPDMPIVRVGARLLYNYLVKGGVQVFEYRRRPLHGKVALM 
DDHWATVGSSNLHPVS * SGNLQANVIIjHVLRVPTLNP 


121 


860 


286 


495 


CWSKSAAFHSKLATTCIVPVCAAGHCSAAW*SLRPIEAIjAKEV 

RELK*HTR*LLNPATTRELTSLGRNI*NR^ 
LTDLTHSLKTPLAVI^STI^SLRSEKMSVSDAEPVML SRI 
S QQ I GYYIiHRASMRGGTLLS R^LHPVAPLLDNLTS AL I KGKPR 
KGGNVTVFPFTAMYRDGH 
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Predicted 
end 
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corre- 
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to first 
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residue 
of amino 
acid 

sequence 


Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P=Proiine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W-Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


122 


861 


2 


725 


GNTVMFQHLMQKRKHTQWTYGPLTSTLYDLTEIDSSGDEQSLIi 
ELI ITTKKREARQ ILDQTPVKELVS LKWKRYGRPYFCMLGAI Y 

XjXjx X JLK-v llYlC^X xKlrJjjS.irKXJNJMKloFKJJlN 1 XjJ^yyJKJjljyi2*Al 1*11 

PKDDIRLVGELVTVIGAI I ILLVEVPDI FRMGVTRFFGQTI LG 
GP FHVL 1 1 TYAFMVLVTMVMRIj I S AS GE WPMS FALVLG WCNV 


123 


862 


1 


135 


EKAAAANIDEVQKSDVSSTGQGVIDKDALGPMMLEVAHLHFSA 
VF 


124 


863 


2 


364 


T fiPaMOaTVTTTJ T* r^T. OT? TTTvI T MT7 TTKTTT ^2 l>7a T.T^2 
iiDVrociv x trj^^rjt\iyi\^t\.JiJS~X. XiXiXirC 1 L-^xj^"^ ^ ™/1XjXjVj 

GKDGHLQGLFLLANALLERNQLLAQKV^LLW 

T .TQ AftPPUPT .T .P C t)Vn "FTP T .P Q T V2VP PTmWT U^n 


125 


864 


1 


374 


RP APAP S AAPEEAPS P \G VKGRGMAKRRVPAPVWGGAGGGTKS 
TiPPTiaaapnTPPciTypririp AVTTP2iV'PQ<?PfYDPPPc;P*PT.pr , APP 

C^NLAPSMPISNREGKGKRREEKIRPLSPASTHTSARA 


126 


o c c 
36b 




"5 CA 


PRSLDSEVPTGETQVS SHVHYHRllPJtHHYKKRFQRHGRKPGPE 
TGVPQSRPPIPRTQPQPEPPSPDQQVTRSNSAAP 


127 


nrr 
OOO 


2 


23U 


MATYDT^PP VDP CC TPnriPWVfiCCPTl CmTnTUTPMaPT .PP WQTT.Q 
T ^r>T .T, XV 1 1 V 1 1 ^ THNTiAFRnnP TD WTjOP PD(^^PKTHVTiPM 

1 *\J 1 " " 'r ' V X O X X/XyXjTVC r*i i y\ -t n x U VYXJS^ RJTX^^. V O I- V Utl l 


128 


867 


194 


375 


AGMS WWPP IG S S YLGLI S QEHFPNE FTSGDGKKAHQDFGYF 
YGSSYVAASDSSRTPGL 


129 


868 


104 


339 


VAAALTLFPQQLSPPGAWGLGLSACFCCAEGFSRLNQQVLSSS 

T.T.T.T.QP TMPPPTTV Q PT .TYWT .PTTT .T PP P TiVPTVPTTVP 


130 


869 


2 


360 


RDDACLYS PAS APEVI TVGATNAQDQP VTLGTLGTNFGRCVDL 
FAPGEDIIGTISSDCSTCFVSQSGTSQAAAHVAGIAAMMIjSAEP 

PT /FT .APT .PHP T .T WPQ 21 fmVTTJP AWPPPTIfYR VT .T 




Q 1 f\ 




1U9 


t .p t tt pt .POvnnpYT^rwrp pmp t p ttt j . zv n w t pnotiw 

xjCj x xvr xjci^j v u\£s x uuv* c trviE* x xvnxjxxris^ vv x iun y w »» 


132 


871 


2 


466 


EAGDADEDEADANSSDCEPEGPVEAEEPPQEDSSSQSDSVEDR 
QpnppnPWQPPPPT^n^QZiQPP^p^pP^pnAriQnQOADEEEED 
DDFGVEYLxxARDEEQSEADAGSGPPTPGPTTLGPKKEITDIAA 
AAESLQPKGYTLATTQVKTPIPLLL 


133 


872 


1 


354 


LKmiREl^Lx^NQLPQIPSGLPESLTELSLIQTOIYNITKEGI 

SRLINLKNLYx^WNCYFInTKVCEKTO 

FNSLSHVPPKLPSSLRKLFLSNTQIKYISEED 


134 


873 


59 


184 


MRSQALGQS APS LTAS LKELSLPRRGS FPVCPNAGRTS PLG* 


135 


874 


1 


210 


LLWCLPVGACPSLSxxLTAPxxNQLMRCLRKYQSRTPSPl^ 
PSEIVFDFEPGPVFRGSWALIiSWSTRP 


136 


875 


131 


254 


QTPDKKQNDQRNPJCRKAEPYETSQGSNNFVSTKVxxNSl^^ 


137 


876 


84 


504 


YFIIKGMVELVPASOTLRKIQV^Tx'GVTGSFKDFCP^ 
PSEEEYEKASENFIYSCAGCCVATYVT^ICDRHl^NIM]^ 
HMFHIDFGKFLGHAQMFGS FKRDRAPFVLTSDMAYVINGGEKP 
TIRFQLFVDL 
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Amino acid segment containing signal peptide (A = Alanine, 
C= Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L==Leucine, M=Methionine t N=Asparagine, 
P=Proline, Q^Glutainine, R=Arginine, S= Serine, 
T= Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /= possible nucleotide deletion, 
\=possible nucleotide insertion) 


138 


877 


3 


215 


PSPLPSLSLPPPVAPGGQESPSPHTAEVESEASPPPARPLPGE 
ARIiAPISEEGKPQLVGRF\QVTSSK\NRL§LFPCSQHPPLSLV 
LQNLQPLSSLQRAQIQRTV/PGGGPETREiLAESDRAAEGLGA 
liVfciEEGDDGKEPQVGGSPQPLiSHPbPVWMNxb xobLiL.Libbh.hib 
ESSGEDEEFWAELQSLRQKmSEVETLQTLQKKEIEDLYSRLiG 
KQPPPGIVAPAAMLSSRQRRLSKGSFPTSRRNSLQRSEPPGPG 
ETA /GHP AS I FS LRPLS VDCFS PGPGGLPRGNRP PLPTS P FLT 
*CS PS PHTAEVESEAS PPPARPLPGEARLAPISEEGKPQLVGR 
FPSDFIQGTG 


139 


878 


1 


337 


RRFVSQETGNLYIAKVEKSDVGNYTCVVT^ 

* « ~ ■ w*. ***** mf+ rmriTf i T/*v *^^T^ T*^rTT* 7 I Nrrt TV T^^*l T\ lift T T/T TTl *Cl TV T f** Ta I T W T 

LILRNDGVMGEYEPKIEVQFPETVVTAKGATVKLiE 
PT 1 1 WRRADGKP I ARKARRHKSRVGK 


140 


879 


72 


917 


MLRTCYVLCSQAGPRSRGWQSLSFDGGAFHLiKGTGELTRAIiLV 
LRLCAW P PliVTHGLiLtLiQAWS KRbLtG b KLib «Ar LKAb V x Way rvA 
GETAEEVKGC^QQLRTLSLRPLLAVPTEEEPDSAAKSGEAWYE 

GNLiG/UYIXjRG VUJubi<GijJj.Ci ±r ±r £j Jj/ili Ao Jjiuyj-iix V 1 AIjX o IxCUCiVa 

I^SWVRRPGASLEIjSPERLAEAM)SGQNI^^ 

AS LS RLHRVAQYARAQHVRLLVDAEYTS LNP ALS LLiVAALAVR 

WNSPGEGGPWVWNTYQACLKDTF* 


141 


880 


219 


308 


PHHRIAGDTAIDKNIHQSVSEQIKKNFAK 


142 


881 


182 


317 


QMTNPFFLCFTTMISNCNFFKGPPGPPGEKGDRGPTGESGPRG 
FP 


143 


882 


177 


341 


NGIIASFFLRTFIFCFIHIQGCQAGQTIKVQVSFDLIiSLMFTF 
VSPCTNDLIIH 


144 


883 


3 


1441 


KLSVNHRRTHLTKIj^TVEQATLRISQSFQKTTEFDTNSTDIA 
LKVFFFDSYNMKHIHPHMNMDGDYINIFPKRKAAYDSNGNVAV 
AFLYYKS IGPLLiSSSDNFLLKPQNYDNSEEEERVI ssvi svsm 
S SNPPTLYELEKITFTIiSHRKVTDRYRSLCAFWNYS PDTMNGS 
WSSEGCTLTYSNETHTSCROJHLTHFAILMSSGPS igikdyni 
LTRITQLGIIISLICLAICIFTFWFFSEIQSTRTTIHKNLCCS 
LFLAELVFLVGINTNTNKLFCS I IAGLLHYFFLAAFAWMCIEG 
XHLYx IilvVrGVIXrli\.Gr JjriK-Nr x X r GxJub fAV V Vur oiuUib x rc x 
YGTTKVCmSTENNFIWSFIGPACLIILVNIiliAFGVIIYKVFR 

Jil AVslJivPiSVoL.1? ISW JLK&l-AKAxnlJAJ-iJJC IxLilaX IWiroviiav vnn 

SVVTAYLFTVSNAFQGMFIFLFLCVLSRKIQEEYYRLFKNVPC 
CFGCLR 


145 


884 


1 


429 


GTREAAPSRFMFLLFLLTCELAAEVAAEVEKSSDGPGAAQEPT 
WLTDVPAAMEFI AATEVAVIGFFQDLE I PAVP ILHSMVQKFPG 
VSFGISTDSEVLTHYNITGNTICLFRLTO^ 
DATKLSRFIEINSL 


146 


885 


1 


156 


DETS GLIVREVS I E I SRQQVEELFGPEDYWCQCVAWS SAGTTK 
SRKAYVRIA 


147 


886 


1- 


121 


GTRS IHVKLDVGKIiHTQPKIiAAQLRIWDDGSGKVEGLPGI 
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of 
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corre- 
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Predicted 
end 

nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Amino acid segment containing signal peptide (A-Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M=Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R==Arginine, S= Serine, 
T=Threonine, V= Valine, W= Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


148 


887 


128 


652 


XCGEDGSFTQVQCHTYTGYCWCVTPDGKPISGSSVQNKTPVCS 
GSVTDKPLSQGNSGRKDDGSKPTPTMETQ^VFDGDEITAPTLW 
IKHLVI KDSKLNNTNIRNSEKVYS CJDQERQS ALEEAQQNPREG 
IVIPECAPGGLYKPVQCHQSTGYC^CVLVDTGRPLPGTSTRYV 
MPSX* 


149 


888 


128 


273 


VLQLIKSQKFLNKLVILVETEKEKILRKEWFADSK^SDSKIiIi 

JN.WAVX 


150 


889 


1 




ddt cr t nr nr riDT rcpnppnRr , CT , FQPT^cr2FT?Pf2AT.cjDf2vnirn 
RRQNQRRFSMEDVSKRLSLPMDIRLPQEFLQKLQMESPDLPKP 

T.GDMQPP2kQT.QnTr!Fr!TrT J ETVVyT J nK , T J nEGTYAT r \/FK'GT?SKTjT 

IlOJU v ld AfCnOiJwwlur IjXUJCt 1 X V XV. 1 1 1 /IXXJVJdVg X lAl Vf AuKQAUii 

HTDRSLTLVFEYLDSDLKQYLDHCGNIJ^SMHNVKVRPRGQGPP 
ILAATCPEAQCGDPLSPPGIRLLRWLKPSHVGKRERAMPSTSP 
GTGLSALPQEQTHWCHCLAVGIKPTLNSEHQFPSLSNGSVSY 
LPKCREAS GEARGYE 


151 








WT3PWPPQPTaT.AT?finHPTVOPKOT»SFKTTOVNDN 
nr>]\P "j Jr O ir x.i"i 1 irlf vjuxlxr x v Vfir xv^jjo j; ivi J»V vini^ati 


152 


891 


2 


208 


ARGPSIiLSEFHPGSDRPQERRTSYEPIHPGPSPVDHDSIiESKR 
PRLEQASDSHYQGHITGESLPGRVH 


153 


892 


1 


lib 


V» ii IVtvCiCi C O/iCiIaW rjjljjl X XV XI V^VJJVXaZr X iuvUlrOX f 


154 


893 


74 


661 


HTHKLVAPRPGTjPPTS QWPRDAGRQASGGLPSLS TGPPKGPRD 

OT aPr , tIPaDtxrT.afiCPr^WrWQPTrirtQT.PPOT.T^T.V2inATiP\7TTTPTif3 
oJUH±\.\3Xiir\rtJ2j WJjHwO xt VjA^AN O xr XSrfwOXJJtrg^iJt^XJX/aOrtXJg vxixv-XJVjr 

WNFYLSTILTLGITALYTIAGMVPAAGRSTQGTCKGVRRPPPP 
TGPREQPRKWPQQEPQKFLPVSLLPGARAPSSNTjASTGRGPGC 
put .wop pad ahhgggg ch pdnor 


155 


894 


55 


312 


M\mHSLQETSEQNVILQHTLQQQQQMLQQETIRNGELEDTQTK 
LEKOVSKLEOELOKOPJSSSAE^ 


156 


895 


38 


185 


VCPKWCRFJ J TMLGHCCYFWHVWPAS*AIiSAGPTPTSRSFSPSP 
LRSIST 


157 


896 


37 


462 


MRGPPVLLLQAAPMECPVPQGI PAGSS PEPAPDPPGPHFLRQE 
RSFECRMCGKAFKRSSTLSTHLLIHSDTRPYPCQFCGKRFHQK 
SDMKKHTYIHTGEKPHKCQTQl^ 


158 


897 


3 


175 


HEQLTNNTATAPSATPVFGQVAASTAPSLFGQQTGITASTAVA 
TPQVI S SRF INLDF 


159 


898 


187 


677 


VSVFKNCPOT*ICIFLTKMFC^II\*l^ 
AITHGALQGI^YLHSHTMIHR^ 

ASMASPANSFVGTPYWMAPEVILAMDEGQYDGKVDWSLGITC 
lELAERKPPLFNMNAMSALYH^ 
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to First 
amino 
acid 
residue 
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sequence 


Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D-Aspartic Acid, E— Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S= Serine, 
T^Threonine, V= Valine, W= Tryptophan, Y=Tyrosine, 
X=Unknown t *-Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


160 


899 


2 


1060 


VRFWITERQSFIRRFLQWTEIiT^PTlWFIS^VESIENSRQLLCT 
NED VS S PASADQR IQEAWKRS IiATVHPDS SNLI PKL FR PAAFL 
PFMAPTVTLSMTPLKGIKSVILPQVFLCAYMAAFNS INGNRSY 
TCKPI^RSLLMAGAVASSTFLGVIPQFVQMKYGLTGPWIKRLL 

DTrrDT t7Y"\7\ crMMT/VMCTJ GT.T? Q T f"2T HVMTYFnS'fiWVT .RWQP T Z\rtT 

f V A.C JJV yAovjl v lW V InDlCOUAO X AVjlilV rlL/IvCtUli V iiuriQAlnul 

KAVRETLASRIVLFGTSALIPEVFTYFFKRTQYFRKNPGSLWI 
LKLSCTVLAMGIiMVPFSFSlFPQIGQIQYCSLEEKIQSPTEET 
EIFYHRGV 


161 


900 


3 


564 


HASGRLEVFYNGTWGSVGRRNITTAIAGIVCRQLGCGENGWS 
LAPLSKTGSGFMWVDD IQCPKTHIS I WQCLS APWERRI S SPAE 
ETWITCEDRIRWGGDTECSGRVEIWHAGSWGTVCDDSWDLAE 
AEWCQQLGCGSALAALRDASFGQGTGTIWIiDDMRCKGNESFL 
WDCHAKPWGQSDCG 


162 


901 


1099 


2 


LiGDFPQ PQRQRRPGAS D LiP t'xl J-iAoAKy W a V Kr r tiriLif AK luff 
SLRMPEGPELHLASQFVNEACRALVFGGCVEKSSVSROTEVPF 
ESSAYRISASARGKELRLILSPLPGAQPQQEPLALVFRFGMSG 
o c \}Lt V ir KiSaxxc* KJclftxl .LirC Jc X 1/Ur JrorxvLirtJj\-r VL/a.lvrv.r' vjAnJJLiu 

GKKQPGRGPCVLQE YQQFRENVIiRNIiADKAFDRPI CEALUDQR 
WKtriTfiirvr oaTPTT.VPT.l^TPPTPTri^aP^VT.RaT^nHRPSPETiTT. 

Jr A* JNoJ-VjJM X 1 i K *^ Pi X J-l 1 JCvJ-IIvX c c S xaAAfiO V J.iijjtJ-is^W-"-*^^ pxj x xj 

SQKIRTKLQNPDLTjELCHSVPKEVVQIjGGRGYGSESGEEDFAA 
FRAWLRCYGMPGMS SLQDRHGRT I WFQGDPG PLAPKGRKS RKK 
KSKATQLSPEDRVEDALPPSK 


163 


902 


3 


335 


LTWSACYWRDIIxRIQIjWIAADIIiLRMLEKALLYSEHQNISNTG 
HRVIGLMLLYLIFANAESVIRVIG 


164 


903 


2 


135 


FFFEMESRSAAQAGVQWCNLGSLQALPPRFTPFSCLSLPSSWD 
Y 


165 


904 


74 


645 


YECEELAKKLENSQRDGI SRNKLALAELYEDEVKCKS SKSNRP 
KATVFKSPRTPPQRFYSSEHEYSGLNIVRPSTGKIVl^LFKEA 
REHGAVPLNEATRAS GDDKS KS FTGGGYRLGS SFCKRSEYI YG 
ENQLQDVQILl^WSNGFSIJDDGEx^PYx^PTI^QFLESVKRG 
VTLI ACMPE IQQLMLE I F 


166 


905 


14 


1257 


WPCGAAPGLTHASERMFTLTTMIQALAPVMGWDRKPLKMFSSE 

E^GHLHHHHKCLTKILKVE^ 

IN^YDDLRC^DPERDHFFJCI^ 

VSGILQGPFDLGNQLLGLKGVMEMMVALCGSERETDQLVAVEA 

LIHASTKliSRATFIITNGVSKLtKQIYKTTKNEKIKIRTLVGLC 

KliGSAGGTDYGIxRQFAEGSTEKLAKQCRKWLCNMS IDTRTRRW 

AVEGlxAYLTl^ADVKDDFVQDVPALQAMFELAlCrSDKTILYSV 

ATTLVNCTNS YDVKEVT PELVQLAKFS KQHVPEEHPKDKKDFI 

DI^VKRLLKAGVISAlxACMVTCADSAILTDOT 

DNPKDRGTIVAQGGGKALIPLALEGTD 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine t 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P= Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine T V= Valine, W=Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


167 


906 


3 


894 


VDSVGGGSESRSLDSPTSSPGAGTRQLVKASSTGTESSDDFEE 
RDPDLGDGLENGLGS PFGKWTLS S AAQTHQLRRLRGPAKCREC 
iiiAr Wvfab IhL&ilLr Jj 1 CxuxKA-lxCi 1 IxDX Jj^VatlKKXjlrAK 1 irlir u V 
DFLQIiPRDFPEEVPFWTKCTAEIEHRALDVQGIYRVSGSRVR 
VERLCQAFENGRALVELSGNSPHDVSSVLKRFLQELTEPVIPF 

SNYNTLRHLVAHLFRVAARFMENKMSANNLGIVFGPTL 


168 


907 


1 


394 


GLHVISLHSADGRHWEDPLSELDSERVSAFLVTETLVFYLFCIi 

1 iH ] I p,. x V V -t ifLJ V Jr O XXJOO^V? X ±jQLsm\\£E* J> V V R 1 CiUUJT^nLNVJnx u o 

NGKASVTVKQSSAVTVSLGAGGGLQVFTGQVPGIRWGKLGEAH 
AS 


169 


908 


179 


551 


KIKHRPEEEPRWAAAGAQSAGPGAAEVAPPRPGTVAPGANGMT 
DSATANGDDRDPEIELFVKAGIDGESIGNCPFSQRLFMILWLK 
GVVFNVTTVDLKRKPADLRNLAPGTHPPFLAF 


170 


909 


1 


335 


LGFSDGQEARPEE IGWLNGYNETTGERGDFPGTYVEYIGRKKI 
o P P i PKP KP PKP JjP V Air tsb fa K. JL cJMJ V V JjXJ\iKJsjSJrobortK 
PQTPHNGKSKNFLHKQGLKKKKASL 


171 


910 


1 


895 


RTRGVMELALRRS PVPRWLLLLPIiLMLNAGAVIDWPTEEGKE 
VWDYVTVRKDAYMFWWLYYATNSCKNFSELPLVMWIiQGGPGGS 
STGFGOTEEIGPLDSDIiKPRKTTWLQAASLLFVDNPVGTGFSY 

Tm^emwTltmT 7\ Jun f7V OTMUTIUT/T T VTr , 17'l?Gr r tIVT?T7r^ r P\7DT?VTt?GT?G 

VNGoGAx AK£JljArWA5DMMuJjIj& irro Lnls.Ci r y 1 V Jr r x i r iario 
YGGKMAAG IGl^LYKAIQRGT IKCNFAGVALGDSWI SPVDSVL 
S WG P YL YSMS LliEDKGLAEVS KVAEQVLNAVNKGL YREATELW 
GKAEM I 1 EQVKRGNTQRRACLAFS GG YRAHG WCCQTWS LH 


172 


911 


553 


194 


PGWSRSPDLVIRLPRPPKVLGLQYYHFFFFLRWSL/DSVAQAE 
VQWHDLRSLQAPPPGFTPFSCLSLPGSWDYRCPPPRPANFLYF 
* * RRGFTVXiARMVS IS* PRDP PASASQSAGITVLSLFFFFEME 
SCSVAQAGVQWRYLGSIiQAIiPPGFTPFSCLSLPSSWDYRRPPP 
RPANFFVFLVETGVSPC* PGWSRSPDLVIRLPQPPKVLGLQV 


173 


912 


1761 


1 


PSMKTGELEKETAPLRKDADSSISVIiEIHSQKAQIEEPDPPEM 
ETSLDSSEMAKDLSSKTAIjSSTESCTMKGEEKSPKTKKDKRPP 
ILECLEKXEKSKKTFLDKDAQRLSPIPEEVPKSTLESEKPGSP 
13AAETSPPSNIIDHCEKlxASEKEVVECQSTSTVGGQSVKKVDL 
ETLKED S E FTKVEMDNLDNAQTS G I EE P S ETKGSMQKS KFKYK 
LVPEEETTASENTEITSERQKEGIKLTIRISSRKKKPDSPPKV 
LEPENKQEKTEKEEEKTNVGRTLRRS PRI SRPTAKVAE XRDQK 
ADKKRGEGEDEVEEESTALQKTDKKE I LKKSEKDTNSKVS KVK 
PKGKVRWTGSRTRGRWKYSSNDESEGSGSEKSSAASEEEEEKE 
SEEAlLADDDEPCKKCGLPNHPELIlxLCTSCDSGYHTALPFAP 
PI^IHPQMGGWXfXCPTFCPTIOTjL^^ 

KKERALPERRK\ERLVYVG I \ S I EJNI I PPQ \EPDFSEDQEEKK 
KDSKKSKANLL\ERRSTRTRKCISYRFDEFDEAIDEAJEDDIK 
EAl^GGGVGRGKDiSTITGHRGKDISTILDEER 
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C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
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X= Unknown, *=Stop Codon, /= possible nucleotide deletion, 
\=possible nucleotide insertion) 


174 


913 


3 


539 


QKTPVWKGRNTSSAVEMPFRNSKRSRLFSDEDDRQINJRSPKR 
NQRVAMVPQKFTATMSTPDKKASQKI GFRLRNLLKLPKAHKWC 
T YTTOF V SNTT DTCPT. FT5GDND FCVCIjKES FPOTiKTRKIjTRVE WGK 
• IRRLMG 


17b 


yi4 


1 CLC 

loo 




MPT? VT .P TCP PRG TPTPTT Ti AVLYTiF I YI FTKI S VDMYAGAI F I O 
QSLHljDLYIiAIVGLlaAIT^^ 

GALTLMGYS FAAVGGMEGLKEKYFLALASNRSENSSCGLPRED 
AFHIFRDPLTSDLPWPGVLFGMSIPSLX* 


176 


915 


673 


1025 


XSASATSLTLSHC^VVKGIxTjDFKKRRGHSIGGAPEQRYQIIP 

VWf*CT.T .IVTGGlVnPT .TWT .WW\A7GC!PT.PAT<rnTT.FGAGGSTTQVD 

FDPSGYQVIiAATYNQVAQFWK* 


177 


916 


3 


139 


qkrfpsncgrdgklflwgqalhi I AKLLGKWRRLGMVFFSLLL 
SY 


178 


917 


1 


541 


VHVCS SKMGALSTERLQYYTQELGVRERSGHS VSLIDLWGLLV 
E YLL YQEENPAKLS DQQEAVRQGQNP YP I YTS VNVRTNLS GED 
FAEWCEFTPYEVGFPKYGAYVPTELFGSELFMGRLIjQLQPEPR 
ILi Jjy«l»lVV(j&i , ir Al oxxiJriXrxjls.ii\uov3xjor xxctW xkvjo vjnx luu 
CQKPQLHN 


179 


918 

• 


1 


628 


EFl^RPTRPAKDEGNDEGKDEGKDEGKDEGKDEGKDEGKDERK 
DEGIOEGKDERKDEGKDEGKDEGKDEGKDEGKDEGKDEGKDEG 

J>J JJX^OiNXJaZi\XlaAJx1iV3I\J^ 

GKDEGKDEGKDEGKDEGKDEGKDEGKDEGNDEGKDEGKDEGKD 
EGKDEGKDEGxODEGI^EGI^EGX^EGKDEGKDERKDEGKDEGK 
DEGKDEGIUDERI^EGIOERKDEGKDEGKDEGKDEGKDEGIODEG 
MnpfiTmFP KTjprjTcnFGTfnF gtcdtc 

1M xJEj \3 xSJJ E* XUM/£i \J i\XJ £1 A 


180 


919 


27 


471 


PSLRPAWHEGEDFS YGLQPYCGYS FQWGEMIRNREVLPC PDD 

CPAWAYALMIEGWNEFPSRRARFI<I)IHSRIiRA^^^ 

OT<5 GGPNTTOTS S I\ STS P T.CTJVSNAP YVGPKOKVPPFPOTOVI 

PMKGQIRPMVPPPQLYVP 


181 


920 


2 


454 


RKSGRHPRVRWI LEERKRVMQEACAKYRASS SRRAVTPRHVSR 
T TT^TRDPTTO VTliYC TJT^P KAG C 53 TvTWTro VT.MVI^GIiAS S T AD I OHNT 
VHYGSALKRLDTFDRQGILHRLSTYTKMLFVREPFERLVSAFR 
DKFEHPNSYYHPVFCMAILAR 


182 


921 


2 


378 


IMYSISPANSEEGQELYVCTVKDDVBT^^ 

LDQLS PEEQLLVKCAAI IGHS FHIDIxLQHTJjPGWDKNKIxLQVL 

RALVDIHVLCWSDKSQELPAEPIl^PSSIDIIDGTKEK^ 


183 


922 


181 


513 


GPHVVLVLRRCFl^S YFKGVEKAKAMPS PRI LKTHLSTQLLPP 
SFWElWCKVRYQQLPVTEGia^SQPKRVLQTPTQSIRDHLCLST 
VSDAYQQRENI KFYIQQD IHLNSFK 


184 


923 


32 


239 


FYYICRLSKEDKAPLWEHKYYCFI^ 
LAKTYSTiLHQWPATiYPTiTATiETiTiDflK 



199 



WO 01/53455 



PCT/US00/35017 



SEQ 

ID 

NO: 

01 

Nucleic 
Acids 


SEQ 

ID 

NO: 

nf 

or 

Amino 
Acids 


Predicted 
beginning 
nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Predicted 
end 

nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
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185 


924 


3 


361 


KMMI * GLFE I QQCP I GKHCNFLQVLRN/ PNRDL/ WLVSS FGKS 
SKGRERMGHHDEYYRLRGR/HNPSPDHSYKRNGESERKRKKSH 
' *HMSKSQERHNSPSRGRNSDRSGGRCSRSDNGRSRYR 


186 


925 


443 


1412 


PLSLFARVAGSRVEMPEPPGLGDEGRPLLHPGRREAVGSWVSA 
FAGDSTPCGPGDLSVPRREPFRLTAL*PHRSPWRTSLIGLLL 


187 


926 


2 


917 


FDKRQHE AR I QQMENE IHYLQENLKSMEE I QGLTDLQLQEADE 
EKERI LAQLRELEKKKKLEDAKSQEQVFGLDKELKKLKKAVAT 
SDKLATAELTIAKDQLKSLHGTVMKINQERAEELQEAERFSRK 
AAQAARDLTRAEAEIELLQNLLRQKGEQFRLEMEKTGVGTGAN 
SQVLE IEKLNETMERQRTEIARLQNVLYLTGSDNKGGFENVLE 
E IAELRREGSYQNDYI S SMADPFKRRGYWYFMPPPPS SKVS SH 
SSQATKDSGVGLKYSASTPVRKPRPGQQDGKEGSQPPPASGYW 
VYSP 


188 


927 


171 


1082 


SDAS S FKTRVI WPRPRVFPLGS AI TENSLESDSQIGQFGVGF 
YSAFLVADKVIVTSKHNNDTQHIWESDSNEFSVIADPRGNTLG 
RGTT ITLVLKEEASDYLELDTI KNLYKKYSQFINFP I YVWS SK 

TJ2» 1 v JiliPJyLliJiJsJ2»ixAJAJli JA JSJi AJV 

TVWDWELMNDIKPIWQRPSKEVEEDEYKAFTCSFSKESDDPMA 
YIHFTAEGEVTFKS ILFVPTS APRGLFDE YGSKKSDYIKLYVR 
RWITDDFHDr^PKYLNFVKGVVDSDDLPLl^SRETIiQQHKLL 
KV 


189 


928 


718 


275 


CG o WMKKAJj X> Jr Jr LKw> Jr oAo JJK^-^o^oir«oV3JrortVjI\\3i!t^**r vyvaV-. 

LRPHRVQLLRRWGPGS PAGQRLS KGFQIiLRWWGPGS P APE PRK 
GPFPPPDPPWPVTAVTVMAGSVPSAQSVDALESPGPLALEGPS 
S PRNLLWREMS I FLPG IF 


190 


929 


1 


550 


PGPTPPPRHGSPPHRLIRVETPGPPAPPADERISGPPASSDRIi 

MMAEIRGSKETATQPLPLYDTPYEPEEDGATPEGEGAPWPRES 
RLPEDDERPPEEYDQPWEWKKERISKAFAVDIKVIKDLPWPPP 
VGQLDSSPSLP 


191 


930 


1 


562 


QFFS LFLRYQ IHTGLQHS I IRPTQPNCIiPLDNATLPQKLKEVG 
YSTHiWGKWHLGFYRKECMPTRRGFDTFF 
CTSPGMCGYDIiYEjTONAAWDYDNGIYSTQMYTQRVQQILASHN 
PTKP I FLYI AYQAVHS PLQAPGRYFEHYRS I ININRRRYAAML 
SCUDEAINNVTIAIiK 


192 


931 


3 


580 


RVRKGRGGERLQSPLRVPQKPERPPLPPKPQFLNSGAYPQKPL 
RNQGWRTIiS S S AQEDI IRWFKEEQLPLRAGYQKTSDT IAPWF 
HGILTLKKANEL^STGMPGSFLIRVSERIKGYALSYLSEDGC 
KHFL IDASADAYS FIiGVDQLQHATLAD LVEYHKEEP ITSIjGKE 
LLLYPCGQQDQLPDYLELFE 
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193 


932 


3 


1641 


GSLEKALFQLLKVWGQWAEQTRRLQRLDVSLSVARVRSAGPSC 
QNKGDLVMEALLEGIQNRGHGGGFLTSCEAELQELMKQIDIMV 
AHKKSEWEGRTHAI^TCLKIREQELKSLRSQLDVTHKEVGMLH 
QQVEEHEKIKQEMTMEYKQPELKKLHEELCILKRSYEKLQKKQM 
REFRGNTKNHREDRSEIERIjTAKIEEFRQKSIiDWEKQRLIYQQ 
QVS SLEAQRKALAEQSE I IQAQLVNRKQKLESVELS S QSE IQH 
LS S KLERANDT I CANELE I ERIiTMRVNDLVGTSMTVLQEQQQK 
EEKLRESEKLLEALQEEKRELKAALQSQENIjIHEARIQKEKLQ 
EKVKATNTQHAVEAZSLESVSATCKQLSQELMEKYEEIjKRMEA 

hnneykaeikklkeqilqgeqsyssalegmkmeishltqelhq 

RDITIASTKGSSSDMEKRLRAEMQKAEDKAVEHKEILDQLESIj 

klenrhlsemvmklelglhecslpvs plgs iatrfleeeelrs 
hhilerldahieelkresektvrqftaiik 


194 


933 


159 


1053 


TGFLGWSQGPSLTPTSLSALYPSQVEETGWLSLEQTEQHSRR 
PIQRGAPSQKDTPNPGDSLDTPGPRILAFIiHPPSLSEAALAAD 
PRRFCSPDLRRLLGPILDGASVAATPSTPLATRHPQSPLSADL 
PDELPVGTENVHRLFTSGKDTEAVETDLDIAQDADALDLEMLA 
PYISMDDDFQLNASEQLPRAYHRPIiGAVPRPRARSFHGLSPPA 
LEPSXjLPRWGSDPRLSCSSPSRGDPSASSPMAGARKRTLAQSS 
KDEDEGVELLGVRPPKRSPSPEHENFIiLFPLSI/SFIiLTG 


195 


934 


3 


425 


ELQDCFDVHDASWEEQIFWGWHNDVHIFDTKTQTWFQPEIKGG 
VPPQPRAAHTCAVLGNKGYIFGGRVLQTRMN^^ 
SGRITINGESPKHRSWHTLTPIADDKLFLCGGLNAYNMPLSDG 
WIHNVTTHCWK 




935 


2 


295 


FFFLRTRSHSVTPRWECSDDITAHWQPQPWGSSDPLTFS/RPQ 
VVVPPRHTTLCP\ANFFVFCIFCRNRISPCWPGWSRTPWAQLI 
RLPRPPKVLGLQV 


197 


936 


2 


737 


PREGQVKQGLLGDCWFIiCACAALQKSRHLLDQVIPPGQPSWAD 
QEYRGSFTCRIWQFGRWVEVTTDDRLPCLAGRLCFSRCQREDV 
FWLPLLEKVYAKVHGSYEHLWAGQVADALVDLTGGIiAERWNLK 
GVAGSGGQQDRPGRWEHRTCRQLLHLKDQCLISCCVLSPRAGE 
ARGQHGRAAASVPPTARPQAHCSFLCDWLHSPVRTKWEEVSLF 
SRWSSVCDLPLLSSSRGTWPFSPIiTSPFH 


198 


937 


3 


638 


AECLEASIARYAHRVANSRYTFDGETVTLSPSQGVNQLHGGPE 
GFDKRRWQIVNQNDRQVLFALS SDDGDQGFPGNIiGATVQYRLT 
DDNR I S I T YRATVDKP C P VlSn^TITSrHVYFNIjIXSEQ SDVRNHKLQ I 
LADEYLPVDEGG I PHDGLKSVAGTS FDFRSAKI IASEFLADDD 
QRKVKGYDHAFLLQAKGDGKKVAAHWSADEKLQLKVYT 


199 


938 


69 


425 


PLSRFLSKESQEDWGMERQSRVMSEKDEYQFQHQGAVELLVFN 
FTiLILTILTIWLFKNHRFRFLIffiTGGAMVYDKPPKFAMSREQM 
SQSCSHTAHNASLLTDAGPLSCGESRASCLFL 
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Amino acid segment containing signal peptide (A= Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
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X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


200 


939 


3 


435 


DSKEPRLQQLGLLEEEQLRGLGFRQTRGYKSLAGCLGHGPLVL 
QLI1SFTLI1AGLLVQVSKVPSS I SQEQSRQDAI YQNLTQIiKAAV 
GELSEKSKLQEIYQELTQLKAAVGEliPEKSKLQEIYQEIiTWLK 
AAVGELPEKSKMQE 


201 


940 


657 


469 


MQS IAWGHRRDRGESPLGWGQESEASPSALTEAPKAAHTTRLG 
FLAANNPNGHSQPQDSFIiL* 


202 


941 


1 


714 


FETLSMRGIPHNTJUUiGPQQLLAQDEEGDTLLHLFAARGIjRWAA 
Y7U\AEVLQVYRRTJ!)IREHKGKTPLIiVAAAANQPLIVEDIiIiNLG 

aepnaadhqgrsvlhvaatyglpgvllavlnsgvqvdleardf 
egltplhtailalnvamrpsdl^ 
mganhtiqvsgdvggqtlgdcvewghldvrelqanadfassll 
ralehvtsiilcai*rvfclflcql 


203 


942 


3 


479 


DAWADAWVGTKMADLDSPPKLSGVQQPSEGVGGGRCSEISAEL 
IRSLTELQELEAVYERLCGEEKVVERELDALLEQQNTIESKMV 
TLHRMGPNLQLIEGDAKQIiAGMITFTCNLAEWSSKVRQIjDIlA 
KNRLYQAIQRADDILDLKFCMDGVQTAJjR 


204 


943 


1 


706 


AVEFRVPRSGSAYLYSYVTVGELWAFTTGWNLILSYVIGTASV 
ARAWSSAFDNLIGimiSKTIiQGSIALHVPHVLAEYPDFFALGL 
VLLLTGLIiALGASESALVTKVFTGVNLLVLGFVMI SGFVKGDV 
HNWKLTEEDYEIiAMAELNDTYS LGPLGSGGFVPFGFEG ILRGA 
ATCFYAFVGFDCIATTGEEAQNPQRSIPMGIGISLSVCFIiADF 
AVSSALTLMMPYYQLQPES P 


205 


944 


1 


852 


GFHPNTTHYRARAAARAGAGSFVGEVSAVDKDFGPNGEVRYSF 
EMVQPDFELHAISGEITNTHQFDRESLMRRRGTAVFSFTVIAT 
DQGIPQPLKDQATVHVYMKDINDNAPKFLKDFYQATISESAAN 
LTQVLRVS ASDVDEGNNGL IHYS I IKGNEERQFAIDSTSGQVT 
LIGKLDYEATPAYSLVIQAVDSGTIPLNSTCTLNIDIIiDENDN 
TPFF/TjdjNQHFFVDVLENMRIGELGAS \lJb(jJJXAiJiji 
YKFTGTKHPPGTFS ISPKHLGVFFLAQK 


206 


945 


3 


363 


GDCYDLYGGEKFATLAEIiVQYYMEHHGQLKEKNGDVIELKNPL 
NCADPTSQRWFHGHLSGKEAEKIjIjTEKGKHob r Li VKboU otltfis 
DFVLS VCTGDDKGE SNDGKS KVTHVM IHCQELK 


207 


946 


218 


717 


IDSGNQNGGNDDKTKNAERNYLNVLPGEFY ITRHSNLS E IHVA 
FHLCVDDHVKSGNITARDPAIMGLRNIIiKVCCTHDITTISIPL 
LLVHDMSEEMTIPWCLRRAELVFKCVKGFMMEMASWDGG1SRT 
VQFLVPQS ISEEMFYQLSNMLPQIFRVSSTLTLTSKH 


208 


947 


3 


368 


S ILPALLVT ILI FMDQQITAVIVNRKENKIiKKAAGYHIJ)LFWV' 
GILMALCSFMGLPWYVAATVIS IAHIDSLKMETETSAPGEQPQ 
FLGVREQRVTGIIVFILTGISVFLAPILKCIPLPV 


209 


948 


2 


575 


GASRVEAGSANGMLIDGGSQIVKVQGHADGTTINKSGSQDWQ 
GSLATNTTINGGRQYVEQSTVETTTIKNGGEQRVYESRAIiDTT 
IEGGTQSLNSKSTAKNTHXYSGGTQIVDNTSTSDVIEVYSGGV 
LDVRGGTATNVTQHDGAI LKTNTNGTTVSGTNSEGAFS IHNHV 
ADNVLLENGGHLDINAYGS 
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C= Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G= Glycine, H-Histidine, I=Isoleucine, 
K= Lysine, L=Leucine, M=Methionine, N=Asparagine, 
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\= possible nucleotide insertion) 


210 


949 


1 


296 


FFSSIQLTDDQGPVLMTTVAMPVFSKQNETRSKGILLGWGTD 
VPVKEIiLKT I PKYKVMNDL I PEIKATEMPRALFS QS S GFKL YF 
GAMFLLTTITAC N 


211 


950 


3 


594 


S CS GTGTNACYMEDMSN IDLVEGDEGRMC INTE WGAFGDDGAL 
EDIRTEFDRELDLGSLNPGKQLFEKMISGLYIiGELVRLILLKM 
AKAGLLFGGEKSSALHTKGKIETRHVAAMEKYKEGLANTREIL 
VDLGLEPSEADCIAVQHVCTIVSFRSANLCAAALAAILTRLRE 
NKKVERLRTTVGMDGTLYKIHPQY 


212 


951 


2 


2167 


FVAIATNGWPAGGSYYMISRSLGPEFGGAVGLCFYLGTTFAG 

AMYILGTIEILl^YLFPAMAIFKAEDASGEAAAN^ 

CVLTCMATWFVGVKYVNKFALVFLGCVILS ILAI YAGVIKSA 

FDPPNFPICLLGNRTLSRHGFDVCAKTjAWEGNETVTTRLWGLF 

CSSRFLNATCDEYFTONWTEIQGIPGAASGLIKENLWSSYLT 

KGVIVERSGMTSVGLADGTPIDMDHPYVFSDMTSYFTLLVGIY 

FPSVTGIMAGSNRSGDLRDAQKSIPTGTILAIATTSAVYISSV 

VLFGACIEGVVLRDKFGEAWGNLWGTIiAWPSPWVIVIGSFF 

STCGAGLQSLTGAPRXiLQAISRDGIVPFLQVFGHGKANGEPTW 

ALLLTAC ICEIGILIASLDEVAP I LSMFFLMCYMFVNIiACAVQ 

TLLRTPNWRPRFRYYHWTLSFLGMSLCLALMFICSWYYALVAM 

LIAGLIYKYIEYRGAKKEWGDGIRGLSIiSAARYALLRLEEGPP 

HTKNWRPQLLVIjVRVDQDQNVVHPQLLS LTSQLKAGKGLT I VG 

SVLEGTFLENHPQAQRAEES IRRIiMEAEKVKGFCQWI S SNLR 

DGVSHLIQSGGIiGGLQHNTVLVGWPRNWRQKEDHQTWRNFIEL 

VRETTAGHI1AI1LVTKNVSMFPGENPERFS EGS IDRWGI GHDGGM 

LMLVP FLLRHHKVWRKCKMRI FTVAQMVDMHAM 


213 


952 


1 


128 


FYLRLLSFFCFQEHEKRCWSVDFNLMDPKLIiASGSDDAKGTV 


214 


953 


3 


244 


RNSKAMHRSSCDGPLLSLPSVGRSATHAIiVQAQLICSGARRGM 
HAFIVPIRSLQDHTPLPGKPIMLPQGTLPGGEPRWPP 


215 


954 


2 


609 


CGTLI LQARAYVGPHVLAVVTRTGFCTAKGGLVS S ILHPRP IN 
FKFYKHSMKFVAALS VLALLGT I YS I F I LYRNRVPLNE IVI RA 
LDLVTVVVPP ALP AAMTVCTLYAQSRLRRQG I F C IHPLR INLG 
GKLQLVCFDKTGTLTEDGLDVMGWPLKGQAFLPLVPEPRRIiP 
VGPLLRALATCHALSRLQDTPVGDPMDLKM 


216 


955 


292 


o c c 
ODD 


y X IS X r KoijijiJiulrl loXv XUiSJJ V JVouK, X l v LciJjct\4rt x I'UJiattiaiNMRr 

EREQLLGVQQHLSNTLKMAEQDNKEAQEMIGALKERSHHMERI 
IESEQKGKAALAATLEEYKATVASDQIEMNRLKAQLENEKQKV 
AELYS IHNS GDKSD IQDLLESVRLDKEKAETLAS SLQEDLAHT 
RNDANRLQDAIAKGRG 


217 


956 


2 


400 


ARYRFTLS ARTQVGSGEAVTEES PAPPNEATPTAAPPTLPPTT 
VGATGAVS STDATAI AATTEATTVP 1 1 PTVAPTTMATTTTVAT 
TTTTTAAATTTTESPPTTTSGTKIHESAPDEQS IWNVTVLPNS 
KWA 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F== Phenylalanine, G=GIycine, H=Histidine, I=Isoleucine, 
K=Lysine, L= Leucine, M=Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T= Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\==possible nucleotide insertion) 


218 


957 


1 


662 


LKSTQDEINQARSKLSQLHESRQEAHRSLEQYDQVLDGAHGJ^S 
LTDLANLS EGVS LAERGS FGAMDDPFKNKALLFSNXTTQEIjHPD 
PFQTEDPFKSDPFKGADPFKGDPFQNDPFAEQQTTSTOPFGGD 
PFKESDPFRGSATDDFFKKQTKNDPFTSDPFTKNPSLPSKIiDP 
FESSDPFSSSSVSSKGSDPFGTLDPFGSGSFNSAEGFADFSTI 
EGRRG 


219 


958 


1 


752 


RTRGGSGNSSQPSLREGHDKPVFNGAGKPHSSTSSPSVPKTSA 
SRTQKSAVEHKAKKSLSHPSHSRPGPMVTPHNK/^ 
SSSSSAPGQPSTGVARPTVSSGPVPRRQNGSSSSGPERSISGS 
KKPTNDS NP SRRTV S GTCG PGQFAS o b GGPGRP X b GSVSSAKP 
LGS SRGPGRPVS S PHELRRPVSGLGPPGRSVSGPGRS ISGSIP 
AGRTVSNSVPGRPVSSLGPGQTVSSSGPTIKPKCT 


220 


959 


439 


582 


RGKGITPRYHLC I SDPHNLKI CCRVNGE WQS SNTNQMVFKTE 
DLIAW 


221 


960 


230 


420 


WAVTRWLCENGVSYLRKCVCSACRHGTRCAGEVAAAANNSHC 
TVGIAFNAKIGGMGNQLTWM 


222 


961 


311 


490 


GAPPPFVPTLKSDDDTSNFDEPKKNSWVSSSPCQLSPSGFSGE 
ELPFVGFSYSKALGIL 


223 


962 


2 


422 


FVERJjAHLHAACyVPRRKVALLLEV 

DAFLPALTEEL I WS PDIGDTQLDVEFI^ELIiDPDELRGEAGYY 

LTTWFGALHHIAHYQPETDRAPRGLSSEARA 

RKDHPRAQQLD 


224 


963 


385 


844 


FWMDPYNPLNTFKAPFQTSGENEKGCRDSKTPSESIVAISECHT 
IiLSCKVQI^GSQESECPDSVQRDVLSGGRHTH\naiKKVTFLEE 
VTEYYISGDEDRKGFWEEFARDGCKr yKKiybl fcJJAIGYCIj Ir 
EHRERMFNRLQGTCFKGLNVLKQC 


225 


964 


3 


166 


AASTAYSFFGTVENMAPKVVNRPGHTQSADWGSFGGLMGRFEF 
GIFLKGKEIVK 


226 


965 


1 


118 


GFVFLPGPMSVGLDFSLPGMEHVYGIPEHADNLRLKVTE 


227 


966 


1 


390 


GSECQGTDL^RNCTSDLCVHTASGPEDVALYVGIiIAVAVCLV 
LIiLLVTjILVYCRKKEGLDSDVADSS iltsgfqpvsikpskadn 
PHLLTIQPDLST I X 1 X Y QGSLCPRQDGPS PKFQTjTNGHLLiS PL 
G 


228 


967 


1 


777 


LIYNEDMICWIESRESSNQLKCIQITKAGGIiTDEWTINILQSF 
HNVQQMAIDWLTRNLYFVDHVGDRI FVCNSNGSVCVTLIDLEL 

TlSQPAAIiAl^LVNKLVYW QGR 
QVRHLYGITVFEDYLYATNSDSYNIVRI SRFNGTDIHSLIKIE 
NAWGIRIYQKRTQPTVRSHACEVDPYGMPGGCSHICLLSSSYT 
K 


229 


968 


3 


488 


S SGNPQPGDSSGGGAGGGLPSPGEQELSRRLQRLYPAVNQQET 
PLPRSWS PKDKYOTIGLSQGNIiRVHYKGHGKNHKDAASVPJ\TH 
PIPAACG I YYFEVKIVS KGRDGYMGIGLS AQGVNMNRLPGWDK 
HSYGYHGDDGHSFCSSGTGQPYGPTFTTGDVI 
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Amino acid segment containing signal peptide (A=Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M = Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S = Serine, 
T=Threonine, V= Valine, W tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /^possible nucleotide deletion, 
\= possible nucleotide insertion) 


230 


969 


1 


228 


FFFFKMGSRSVTQAGVQWCDVSSLQAPPPRFTLFCLSLPSSWD 
YRCVPPCPANFFVFLVETGFHRVSQYGIiDI^LTS 


231 


970 


2 


119 


QLSLARGKV^IiC^SFVYFAKALAEGYLKSTITQIERRVDIPS 
SLVGVIDGSFEIGNLLVITFVSYFGAKLHRPKIIGAGCVIMGV 
GTLLI AMPQFFMEQYKYERYS PS SNSTLS I S PCLLES S S QLPV 
SVMEKSKSKISNECEVDTSSSMWIYVFLGNLLRGIGETPIQPL 
GIAYLDDFASEDNAAFYIGCVQTVAIIGPIFGFLLGSLCAKLY 
VDIGF\7NL/DHF*VSAQLGTRKGVIiVCLVFCLLCQSIGRRIiSE 
EHHHSDREKG 


232 


971 


221 


1068 


QPAGRVEAFCKFHMWAEGMTSLMKAALDLTYPITSMFSGAGFN 
SSIFSVFKDQQIEDLWIPYFAITTDITASAMRVHTDGSLWRYV 
RASMSLSGYMPPLCDPKDGHLLMDGGYINNLPADVARSMGAKV 
VIAIDVGSRDETDLTNYGDALSGWWLLWKRWNPLATKVKVLNM 
AEIQTRIiAYVCCVRQLEWKSSDYCEYLRPPIDSYSTLDFGKF 
NE I CEVGYQHGRTVFD I WGRSGVLEKMLRDQQGP S KKPAS AVL 
TCPNASFTDLAEIVSRIEPAKPAM 


233 


972 


133 


635 


LWVIMFVSYIjILTLLHVQTAVLARPGGESIGCI)DYIiGSDKVVD 
KCGVCGGDNTGCQ WS GVFKHALTS LG YHR WE I PEGATKINT 
TEMYKSNNYLALRSRSGRS I INGNWAIDRPGKYEGGGTMFTYK 
RPNE IS STAGES FLAEGPTNEILDVYVSLDVSGLFFGF 


234 


973 


1 


420 


I S GGTR S AGPLRRNYNF I AAWEKVAP S WHVQL WGRNQQ WI E 
VVLQNGARYEAVVKDIDLKXiDLAVIKIESNAELPVLMLGRSSD 
LRAGE FWALG S PFSLQNTATAGIVSTKQRGGKELGMKDSDMD 
YVQIDATINYG 


235 


974 


2 


860 


PRVRELKE ILDRKGHFS ENETRWI IQSLASAIAYLHNNDIVHR 
DLKLENIMVKSSLIDDNNEINLNIKVTDFGLAVKKQSRSEAML 
QATCGTPIYMAPEVISAHDYSQQCDIWSIGWMYMLLRGEPPF 
LAS SEEKLFEL IRKGELHFENAVWNS I SDCAKSVLKQLMKVDP 
AHRI TAKELLDNQWLTGNKL S SVRPTNVLEMMKEWKNNPES VE 
ENTTEEKNKPSTEEKLKSYQPWGNVPETNYTSDEEEEKQVGRI 

T7V7VT7T fSCTnrVDtTWrWMTTTT.OTPT.TTWQTi 


236 


975 


1 


467 


LS ISVSDVSLSDEGQYTCSLFTMPVKTSKAYLTVLGVPEKPQI 
SGFSSPVMEGDLMQLTCKTSGSKPAADIRWFKNDKEIKDVKYL 
KEEDANRKTFTVSSTLDFRVDRSDDGVAVICRVDHESLNATPQ 
VAMQVLEMHYTPSVKI IPSTPFPQEG 


237 


976 


3 


417 


YNQKVDLFSLGI IFFEMS YHPMVTASERIFVLNQLRDPTSPKF 
PEDFDDGEHAKQKSVISWLLNHDPAKRPTATELLKSELLPPPQ 
MEESELHEVLHHTLTNVDGKAYRTIDGPRSFRQRISPAIA\YT 
YD\SDILKGN 
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Amino acid segment containing signal peptide (A=Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P= Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


238 


977 


2 


740 


DQDYKYDSTSDDSNFLNPPRGWDHTAPGHRTFETKDQPEYDST 
DGEGDWSLWSVCSVTCGNGNQKRTRSCGY^CTATESRTCDRPN 
CPGIEDTFRTAATEVSLLAGS EEFNATKLFEVDTDSCERWMS C 
KSEFLKKYMHKVMNDLPSCPCSYPTEVAYSTADIFDRIKRKDF 
RWKDASGPKEKLEIYKPTARYCIRSMLSLESTTIiAAQHCCYGD 
NMQL I TRGKGAGTPNLI STEFSAELHYKVDV 


239 


978 


2 


612 


ESEENGESAMDSTVAKEGTNVPLVAAGPCDDEGIVTSTGAKEE 
DEEGEDWTSTGRGNEIGHASTCTGLGEESEGVLICESAEGDS 
QIGTVVEHVEAEAGAAIMNANENNVDSMSGTEKGSKDTDICSS 
AKGIVESSVTSAVSGKDEVTPVPGGCEGPMTSAASDQSDSQLE 
KVEDTTI STGLVGGS YDVLVSGEVPE CEVAH 


240 


979 


79 


361 


VCIICLI FSYYS FDSALQSAKS SLGGNDELS ATFLEMKGHFYM 
YAGSLLLKMGQHGNNVQWRALSELAALCYIiI AFQVS LPLGAID 
ISRSLDVF 


241 


980 


2 


681 


QHPSQEKPQVLTPSPRKQKLNRKYRSHHDQMICKCLSLSISYS 
ATIGGLTTI IGTSTS LI FLEHFNNQYPASEWNFGTWFLFS FP 
ISLIMLVVSWFWMHWLFLGCNFKETCSLSKKKKTKREQLSEKR 
IQEEYEKLGDISYPEMVTGFFFILMTVLWFTREPGFVPGWDSF 
FEKKGYRTDAWSVFLGFIiLFLIPAKKPCFGKKNDGENQEHSL 
GTEPIITWKDF 


242 


981 


1 


491 


LEREGDKGTPVLRGFSSVSGSWSRRMPPFLLLTCLFITGTSVS 
PVALDPCSAYI SLNEPWRNTDHQIiDESQGPPLCDNHVNGEWYH 
FTGMAGDAMPTFCIPENHCGTHAPVWIiNGSHPLEGDGIVQRQA 
CASFNGNCCLWNTTVEVKACPGGYYVYRLTKPSV 


243 


982 


1 


983 


CGRTMSDIRHSLLRRDALSAAKEVLYHIiDIYFSSQIiQSAPLPI 
VDKGPVELIiEEFVFQVPKERSAQPKRLNSLQELQLLEIMCNYF 
QEQTKDSVRQIIFSSLFSPQGNKADDSRMSLLGKTjVSMAVAVC 
RIPVLECAASWLQRTPVVYCVRIjAKALVDDYCCIjVPGSIQTIiK 
QIFSASPRFCCQFITSVTAIiYDLSSDDLIPPMDLLEMIVTWIF 
EDPRLILITFLNTPIAANLPIGFIjELTPLVGLIRWCVKAPLAY 
KRKKKPPLSNGHVSNKVTKDPGVGMDRDSHLLYS KLHLS VXjQV 
LMTLQLHLTEKNLYGPPGADPLRPHG 


244 


983 


32 


362 


sacstgpelpgratrsltrpanqkgcdgdrlyydgcamiamng 

S VFAQGS QFS LDDVEVLTATLDLEDVRS YRAE I S S RNLAVSAP 
VDTCVGCSSKTWKVAPFVRAWWRP 


245 


984 


158 


398 


APLSRLCFPQVLVNEGGGFDRASGS FVAPVRGVYS FRFHWKV 
YNRQTVQVTSALAPIPGSGGWGGGRRGAQIiTSGWTLH 


246 


985 


2 


707 


PHIIGAEDDDFGTEHEQINGQCSCFQSIEIiLKSRPAHIaAV^JjK 

HWSQFDPATLLCYLYSDLYKHTNSKETRRIFLEFHQFFLDRS 

AHLKVSVPDEMSADLEKRRPELIPEDLHRHYIQTMQERVHPEV 

QRHLEDFRQKRSMGLTLAESELTKLDAERDKDRLTLEKERTCA 

EQ^AKIEEVLMTAQAVEEDKSSTMQWI 

RNLEHKRGRIGFLPKIKQSM 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L=Leucine, M=Methionine, N = Asparagine, 
P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W= Tryptophan, Y=Tyrosine, 
Y—i rnVnnum * = Ston Codon /=oossible nucleotide deletion 
\=possibIe nucleotide insertion) 


247 


986 


18 


441 


spgtgrgpgptsfvclptpqcpfxddfilalhrkiknepwfp 
egpeiseelkdlilkmldknpetrigvpdiklhpwvtkngeep 
lpseeehcsvvevteeevknsvrlipswttVilvksmlrkrsf 
gnpfepqarma 


248 


987 


3 


732 


HASGIKIDKTSDGPKLFIiTEEDQKKLHDFEEQCVEMYFNEKDD 
KFHSGSEERIRVTFERVEQMCIQIKEVGDRVNYIKRSLQSLDS 
QIGHLQDLS ALTVDTLKTLTAQKASEASKVHNEITRELS I SKH 
liAQNLIDDGPVRPSVWKKHGVVNTLSSSLPQGDLESNNPFHCN 
I LMKDDKDPQCNI FGQDLPAVPQRKEFNFPEAGS S S GALFPS A 
VSPPELRQRIiHGVELLKIFNKKQKKRA 


249 


988 


3 


468 


CCRWIDCFALYDQQEELVRHIEKVHIDQRKGEDFTCFWAGCPR 
RYKPFNARYKLLIHMRVHSGEKPNKCTFEGCEKAFSRLENLKI 
HLRSHTGEKPYLCQHPGCQKAFSNSSDRAKHQRTHLDTKPYAC 
QIPGCTKRYTDPSSLRKHVKAHSSK 


250 


989 


356 


553 


LPLLWTLSDFGGTMDQSGMEIPVTLIIKAPNQKYSDQTISCFL 
NWTVGKLKTHIiSNVYPSKPVSV 


251 


990 


1 


895 


AGTRMCWAAAEELVCGA\ RGLWMRRTRRPRFVLMNKMDDLNL 
HYRFLNWRRR I RE I REVRAFRYQERFKH I LVDGDTL S YHGNS G 
EVGCYVASRPLTKDSNYFEVS IVDSGVRGTIAVGLVPQYYSLD 
HQPGWLPDSVAYHADDGKLYNGRAKGRQFGSKCNSGDRIGCGI 
EPVS FDVQTAQ I FFTKNGKRVGSTIMPMS PDGLFPAVGMHS LG 
EEVRI^HIiNAELGREDDSVMMVDSYEDEWGRLHDVRVC 
LGKGKS IVDVGliAQARHPLSTRSHYFEVEIVDPGEKCYIA 


252 


991 


51 


674 


QQAEEHLAAYSVSDSDSGKDPSMECCRRATPGTI*IiIiFIiAFLIiL 
SSRTARSEEDRDGLWDAWGPWSECSRTCGGGASYSLRRCLSSK 
SCEGRNIRYRTCSNVDCPPEAGDFRAQQCSAHNDVKHHGQFYE 
WLPVSNDPDNPCSLKCQAKGTTLVVELAPKVLDGTRCYTESIjD 
MCISGLCQVSADLFSFNLSRGFQCLCVNGLHSLTL 


253 


992 


2 


554 


RJ^RQELVVLCHLHHPSLISLIiAAGIRPRMLVMEI^KGSLDR 
LLQQDKAS LTRTLQHRI ALHVADGIiRYLHS AMI IYRDLKPHNV 
LLFTLYPNAAIIAKIADYGIAQYCCRMGIKTSEGTPGFRAPEV 
ARGNVIYNQQADVYSFGLLLYDILTTGGRIVEGLKFPNEFDEL 
EIQGKLPDPVKE 


254 


993 


3 


437 


KASNSTHEFRIGLPEGWESEKKAVIPLGIGPPLTLICLGVLGG 
ILIYGRKGFQTAHFYLKDSPSPKVISTPPPPIFPISKEVGPIP 
IKHFPKHVANLHASRGFTEKFETLKKFYQEGQSCTVDLGITAN 
SSNHPDNRHRNRSLI 


255 


994 


3 


445 


S FPDRTAS LVLLS VP VGQ AGMQQRGLAI VALAVCAALHAS PAI 
liPIASSCCTEVSHHISRRLLERVNMCRIQRADGDCDLAAVILH 
VKRRRI CVS PHKHTVKQ WMKVQ AAKKNGKGNV CHRKKHHGKRN 
SNRAHQGKHETYGHKTPY 
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Amino acid segment containing signal peptide (A = Alanine; 
C=Cysteine, D=Aspartic Acid, E- Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L= Leucine, M= Methionine, N^Asparagine, 
p=Proline, Q=Glutamine, R=Arginine r S=Serine, 
T=Threonine, V= Valine, W= Tryptophan, Y== Tyrosine, 
X=Unknown, *=Stop Codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion) 


256 


995 


2 


737 


FEQPGNPGDPRVRTPPPWGPHFFALIPSSPKEVPATPSSRRDP 
IAPTATLLSKKTPATIAPKEALIPPAMTVPSPKKTPAIPTPKE 
APATPSSKEASSPPAVTPSTYKGAPSPKELLIPPAVTSPSPKE 
APTPPAVTPPSPEKGPATPAPKGTPTSPPVTPSSLKDSPTSPA 
SVTCKMGATVPQASKGIiPAKKGPTALKEVIiVAPAPESTPI ITA 
PTRKGPQTKKSSATSPPICPDPSAKNGSKG 


257 


996 


79 


3 


FFLKIQGLGWARWLTPVI PVLWEAE 


258 


997 


307 


475 


AGFGYGLPISRLYAKYFQGDIiNIiYSLSGYGTDAIIYIiKVSLEF 
NSKILFLKPIiLLL 


259 


998 


26 


622 


WMRAPMLQKQQAPRMDTPPPEERLEKQNEKLNNQEEETEFKEL 
DGLREALANIiRGLSEEERSEKAMIjRSRIEEQSQLICILKRRSD 
EALERCQ I LEIiLNAELEEKMMQEAEKLKAQGEYS RKLEERFMT 
IiAANHELI^RFKDEYKSENIKIiREENEKIjRLENNS LFSQALKD 
EEAKVLQLTVRCEALTGELETLKERC 


260 


999 


2 


241 


DPGASHASVQVQVLKEQLFAGRMPSPFRSCALMGMCGSRSMN 
LSCPSPLNVMEPVSFFPLKSLGKGMIQHFRHIVSLV 


261 


1000 


1 


620 


VTTTTHSVGRGHELQLIiNEELRNIELECQNIMQAHRLQKVT^ 
YGD IWTLHDGGFRNYNTS IDMQRGKLDD IMEHPEKSDKDS SSA 
YNTAESCRSTPLTVDRSPDSSLPRVINLTOKKNLRSTMAATQS 
SSGQSSKESTSTKZUCTTEQGCSAESKEKVLEGSKLPDQEKAVS 
EHIPYLSPYHSSSYRYANIPAHARHYQSYMQLIQ 


262 


1001 


3 


420 


VWGCLATVSTHKKIQGLPFGNCLPVSDGPFNNSTGIPFFYMTA 
KDPWADLMKNPMASLMLPESEGEFCRICNIVDPEDPRCVQLTL 
TGQMIAVSPEEVEFAKQAMFSRHPGMRKWPRQYEWFFMKMRIE 
HIWLQKWYG 


263 


1002 


43 


441 


QAANMAVARVDAALPPGEGSVVNWSGQGIiQKLGPNLPCEADIH 
TLILDKNQI I KLENLEKCKRLI QLSVANNRLVRMMGVAKLTLL 
RVLNLPHNS IGCVEGLKELVHI^WLNIiAGNNLIAMEQINSCTA 
LQHL 


264 


1003 


3 


834 < 


FRAAVGAVPEGAWKDTAQLHKSEEAKRVIiRYYLFQGQRYIWIE 
TQQAFYQVSLLDHGRSCDDVHRSRHGLSLQDQMERKAIYGPNV 
I S I P VKS YPQLLVDEAFS I ALWLADHYYWYALC IFLISSISIC 
LSLYKTRKQSQTLRDMVKLSMRVCVCRPGGEEEWVDSSELVPG 
DCLVLSQEGGLMPCDAALVAGECMVNDSSLTGESIPVLKTALP 
EGMPYCAETHRRHTLFCGTLILHARAYVGPHVLAVVTRTGMS 
REAGLERDPGSAPLKRWS 


265 


1004 


2 


670 


FVGGGLHLHLCLLLCFMIjPEDAAMAVL^ 

VERMNRMQGLRVS TVPAVL S PNATLALTAGVLVDS AVEVAFLW 
TFGDGEQALHQFQP PYNES FPVPDPS VAQVLVEHNVTHTYAAP 
GEYVLTVIiASNAFENRTQQVL IRS GRVP IVS LECV S CKAQAVY 
EVS RS S YVYLEGRCLNCS S G S KRGRWAARTFSNKTL VLD ETTT 
STGSASM 
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Amino acid segment containing signal peptide (A —Alanine, 
C= Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P= Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W= Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


266 


1005 


2 


1093 


PEFLGRLFRGKAATLHVHSDQKPLHDGALGSQQNLVRMKEALR 
AST^VTVVLPSGLEKRSVLNGSHAMMDLLVELCLQNHLNPSH 
HALE IRS SETQQPLSFKPNTLIGTLNVHTVFLKEKVPEEKVKP 
GPPKVPEKS VRLWNYLRTQKAWRVS PEVPLQNI LPVI CAKC 
ETVS PEHWLLRDNI AGEELELS KSLNELGI KELYAWDNRRETF 
RKSSLGNDETDKEKKKFLGFFKVNKRSNSKGCLTTPNSPSMHS 
RSLTLGPSLSLGSISGVSVKSEMKKRRAPPPPGSGPPVQDKAS 
EKVSLGSQIDLQKKKRRAPAPPPPQPPPPSPLIPNRTEDKEEN 
RKSTMVYCCAS FPTQAKRF 


267 


1006 


686 


400 


VQWHNLHSLQPLPAGFK* FLCFSLPSSWDYRCAPPLP/ APFFF 
YFLFLVELGFHHIG*AGLELTSTDLPASAS/ESAGITGMSHRA 
RPMDFFIiLKIL 


268 


1007 


1 


453 


GRRFRPPSDEEREPWEPWTQLRLSGHLKPLHYNLMLTAFMENF 
TFSGEVNVE I ACRNATRYWLHASRVAVEKVQLAEDRAFGAVP 
VAGFFIiYPQTQVLVVVLNRTLDAQRNYNLKI I YNALI ENELLG 
FFRS S YVLHGERRFLGVTQFS P 


269 


1008 


333 


526 


KEI^PFYNS*RKIKYLRIYLTKEVKDLYKENYKTLIiKEITDDT 
N/KKHIPSSWTGRINTVKMTIL 


270 


1009 


699 


882 


VPHPIjQAIHEQNINCKEYQEDIiAIjRAQNDAAARRPSEMFKVRIiA 
QGRGLASLSSGXQSGVG 


271 


1010 


16 


148 


R^SLTOA^LTFLGHRLLKRFLVPKLRRFLKPQGHPRIiLLWFK 
R 


272 


1011 


1 


659 


YGEFVTYQGVAVTRSRKEGIAHNYKNETEWRANIDTVMAWFTE 
EDLDLVTLYFGEPDS TGHRYGPES PERREMVRQVDRTVGYLRE 
S IARNHLTDRLNLI ITSDHGMTTVDKRAGDLVEFHKFPNFTFR 
DIEFELLDYGPNGMLLPKEGRLEKVYDALKDAHPKLHVYKKEA 
FPEAFHYANNPRVTPLLMYSDLGYVIHGVSRLLEAPPPGAPSP 
GSGS 


273 


1012 


146 


413 


RIPLLRT^SSTYRSKGFDVTVKHSHGSWTGFGGEDIiATI PKGL 
NTYFLVNIAT I FES KNFFLPG IKWNG ILGLS YATLAKPS S SLE 
TFF 


274 


1013 


3 


251 


IKSYSGPNGRSCQIWQRLRWGSRELLLGWKLSHSFSTCPFQFP 
DIVEFCEAMANAGKTVrVAALDGTFQRKVRRLIQVWSWD 


275 


1014 


326 


651 


YCFCFDIiLH*CIHRDVKPENIIjITKHSVIKLCDFGFARLLTGP 
SDYYTDYVATRWYRSPELPVGDTQY\GPPV\DVW\AIGCVSAE 
\LLSGKCLWWPGKS /DMLDQLYLIRK 


276 


1015 


224 


435 


RGWALDWIGADLS LHLQEEVETEVAWEECGHVI*LS LCYSS QQG 
GLLVGVLRCAHLAPMDANGYSDPFVRL 


277 


1016 


2 


429 


GGILAMEYAPGGTLAEFIQKRCNSliLEEETILHFFVQIIiLAIiH 
HVHTHLILHRDLKTQNITjLDKHRMVVKIGDFGISKILSSKSKA 
YTWGTPCYISPELCEGKPYNQKSDIWALGCVLYELASIjKRAF 
EAANLPALVLKIM 
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Amino acid segment containing signal peptide (A - Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L=Leucine, M=Methionine, N = Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T= Threonine, V= Valine, W= Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


278 


1017 


1 


262 


VQCGGIHQVSGAVWSGLLQGMMGLLGSPGHVFPHCGPLVLAP 
SLWAGLS AHREVAQFCFTHWGLAIjLYVS PERRGMVP SGGVWG 
D 


279 


1018 


1 


480 


PRMTGSTHAS APS YGGS CRNNLFYREETYTPKAETDEMNEVET 
APIPEENHVWLQPRVMRPTKPKKTSAVNYMTQVVRC^TKMKDR 
CIGSTCNRYQCPAGCLNHKAKIFGSLFYESFASICRAAIHYGI 
LDDKGGLVDITRNGKVPFFVKSERHGVQSLR 


280 


1019 


271 


792 


VPQNI ICAFFCVPCRFASTIPFWGLTLHLQHliGNNVFLLQTLF 
GAVTLLANCVAP WALNHMS RRLSQMLLMFLLATCLLAI I FVPQ 
EMQTLRWLiATLGVGAASLGITCS TAQENELI PS I IRGRATGI 
TGNFANIGGALASLVMILS I YSRPLPWI I YGVFAILSGLWLL 
LP 


281 


1020 


2 


679 


VLVS RDHMKS AQQFFQLVGGSASECDT I PGRQCMAS CFFLLKQ 
FDDVLI YTjNSFKSHFYNDDI FNFNYAQAKAATGNTSEGEEAFL 
LIQSEKMKNDYIYLSWLARGYIMNKKPRLAWEIjYLKMETSGES 
FSIiLQLIANDCYKMGQFYYSAKAFDVLERLDPNPEYWEGKRGA 
CVG I FQMI IAGRE PKETLRE VLHLLRS TGNTQVEYMI R IMKKW 
AKENRVSILK 


282 


1021 


3 


359 


LKVSDELVQQYQ I KNQCLS AIASDAEQEPKIDP YAFVEGDEEF 
LF PDKKDRQNS ERE AGKKHKVRE I TVHQR VTVD FVALH IVTLL 
LPQLSHFFCLRIERVIIYLEKPIFARLRWLMP 


283 


1022 


3 


538 


GVPRNLPSSLEYLLLSYimiVKIiMEDLANLTAIiRVLDVGGNC 
RRCDHAPNPCMECPRHFPQLHPDTFSHLS RLEGLVLKDS SLS W 
I^ASWFRGLGNLRVLDLSENFLYKCITKTKAFQGLTQLRKLNL 
S FNYQKRVS FAHLVSGPPFLRGSLGRPLKGAGTWHGNLS FPLH 
FEWGKT 


284 


1023 


3 


442 


ILFAALIWSSFDENIEASAGGGGGSS IDAVMVDSGAWEQYKR 
MQSQESSAKRSDEQRKMKEQQAAEELREKQAAEQERLKQLEKE 
RLAAQEQKKQAEEAAKQAELKQKQAEEAAAKAAADAKAKAEAD 
AKAAEEAAKKAAADAKK 


285 


1024 


1 


119 


AME I VHE PRDLERYMREAVKVSNDS P VLLDRFLNDAI EC 


286 


1025 


67 


227 


MLSPGYDYGWCVEFSLLEDAIGCMEANQVALYFGQMMLEGYI 
FIiYMGREGFK 


287 


1026 


2 


1101 


PRVRSSGGQEDPASQQWARPRFTQPSKMRRRVIARPVGSSVRL 

vr*\T7i or , tiiyDDT^TT r KFMV"rvr>07iT r r r D "DTTTi ST?PPTf - K"Prw f T v r t c ^TiTrNT»T?P 
1S\- VAo \jtirr(.fD _L 1 Wl v USJJIJy.tt_Li 1 i\cE*I\i\iltirl\ru\J\.rV ± JjoiJiwiUAr 

EDSGKYTCRVSNRAGAINATYKVDVIQRTRSKPVLTGTHPVNT 
TVDFGGTTS FQCKVRSDVKPVIQWLKRVEYGAEGRHNSTIDVG 
GQKFVVLPTGDVWSRPDGS YLNKLLITRARQDDAGMYI CLGAN 
TMGYSFRSAFLTVLPDPKPPGPPVASSSSATSLPWPWIGIPA 
GAVFILGTLLLWLCQAQKKPCTPAPAPPLPGHRPPGTARDRSG 
DKDLPSLAALSAGPGVGLCEEHGS PAAPQHLLGPGPVAGPKLY 
PKLYT\DI PHHTHTHTPHPPAN 


288 


1027 


3 


96 


NFHFTGKCLFMSGLSEVQLTHMDDHTLPGY 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine; I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S= Serine, 
T=Threonine, V -Valine, W= Tryptophan, Y=Tyrosine, 
X = Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


289 


1028 


95 


407 


SPRKRKTRHSTNPPLECHVGWVMDSRDHGPGTSSVSTSNASPS 
EGAPIxAGSYGCTPHSFPKFQHPSHELLKE^GFTQQVYHKYRRR 
CLSERKRLGIGQSQEMNT V 


290 


1029 


1 


359 


PGSGGSAGGRIXSSAYQGALLPREQFAAPLGRPVGTSYSATYPA 
YVSPDVAQSWTAGPFDGSVLHGIiPGRRPTFVSDFLEEFPGEGR 
ECVNCGALSTPLWRRDGTGHYLCNACGLiYHKMN 


27 X 


1UJU 




J X J 


PDHRHGAIiWWWYS CGVLPVTVSRNEGDERNOVLTIVYLWIROEW 
TDAYLRWDPNAYGGLDAIRIPSSLVWRPDIVLYNKYCLS/AAP 
PLSYPSLDLPLAVGV* *SPLPTT*PGCHAAIiEAFPQDPSKLPS 
TQPLHGTPTLGYPRPAQAERLLGTYCWQGRCIiNHKGLSRAHF 




luj x 


X 


CQC 


YAT ,Tfi ATA/T VTGMVMGNT ADYFMtiPVS SMSNTFTFUfAG I LI S 
IFLNAWLMEIVPLKTQLRFGFLLIV^^ 

MFILGWSGITMS IGTFLVTQMYEGRQRGSRLLFTDSFFSMAG 
MIFPMIAAFLLARS IEWYWVYACIGIiVYVAIFILTFGCEFPAIi 
C SHATKIiGTAS S YP S LD WOLRTLNA 


293 


1032 


71 


479 


^LAKVGLKTlmYDRYPHMFSGGQRQRIAIARGlmDPDVVIADE 
PVSAXjDVSVRAQVIoNLMM 

evmvmylgrcvekgtkdoi fnnprhpytoalls atprlnpddr 
RERIKLSX* 


294 


1033 


2 


427 


S ATIiERVLNHPDETQARRIjMTIiED I VSGYSNVL I S LADSQGKT 
VYHS PGAPD TREFTRDAI PDKDAOGGEVYLLSGPTMMMPGHGH 
GHMEHSNWRMINLPVGPLVDGKPI YTLYI ALS IDFHLHYINDL 
MNKLIMTASVI I 


295 


1034 


3 


342 


VLAYPGIKVS TAEARAHjPAQYRRQDCIAHGRHLAGF IHACYS 
RQPEIxAAKIjMKI)VIAEPYRERLLPGFRQARQAVAEIGAVASGI 

sgsgptlfalcdkpetaqrvadwdgk 


296 


1035 


2 


279 


G<XX2RVALARALILKPKVLLFDEPL^ 

QKQroiTSLYVTHl^Sl^AVSiyiVLVMl^ 

VRRIxNW 


297 


1036 


3 


157 


AVHYLERVRIAEHAHKFPGQISGGQQQRVAIARSLCMKPKIMIi 
FDEPTSAI* 


298 


1037 


1 


217 


APYDAENYFDYDNLNNGPSLQHWFGVDSLGRDIFSRVLVGAQI 
SLAAGVFAVFIGAAIGTI^GLIiAGYYEGW 


299 


1038 


3 


570 


VFCLIADLDP IDELVDFP IVYASALNGI AGLDHEDMAEDMTPL 
YQ AI VDHVP APDVDLDG P FQMQ I S QLD YNS YVGVT G I GR I KRG 
KVKPNQQVTI IDSEGKTRNAKVGK\^GH1^LERIETDLAEAGD 
IVAI TGLGELNI SD WCiyTQl^VEALPAIiSVDEP WSMFFCVNT 
S PFCGKEGKFVTSRQ I 


300 


1039 


1 


366 


QGTRAESQGS S KDKTRIiAFAGLKFGD YGS ID YGRNYGVAYD IG 

AWTDVLPEFGGDTWTQTDVFMTQRATGVAT^ 

NFAAQYQGKNDRSDFDNYTEGNGHGFGFSATYEYEG 


301 


1040 


3 


201 


DTYS VS I PLGATINMAGAAIT I TVLTLAAVNTLGI PVDLPTAL 
LLSWASLCACGASGVAGGSLIi 
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Amino acid segment containing signal peptide (A = Alanine, 
(^Cysteine, D-Aspartic Acid, E= Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine t 

\C — T \/cin*» f — T ^uritif* M = N/f Pthirvninp N = A^naracinp 

I\, — l_/yoliJC, X-t ~ JLjCLLWUIC, 1V1 ~1V1C 111 iV/llXlit, I 1 ! rvO^SCliagLllW, 

P=Proline, Q=Glutamine, R=Arginine, S = Serine, 
1 = 1 nreomne, v — valine, w — i rypiopnan, i — i yrosine, 
X=Unknown, *=Stop Codon, /^possible nucleotide deletion, 
\= possible nucleotide insertion) 


302 


1041 


1 


140 


ANAQQGL PSG I TLKLNNLVDKGL VDRL YAAS S S GVPVNLLVRG 
TCS 


303 


1042 


2 


442 


ARMTJuI PGTHLLENIHNI WVNGVGTNS APFWRMLLNS FVMAFS 
ITIX3KITVSMLSAFAIWFRFPLRNLFFWMIFITLMLPVEVRI 
FPTV^IANLQMLDSYAGLTLPLMASATATFLFRKLNMSGPDK 
WPAARI S GYGPRVRKQ 


304 


1043 


2 


403 


CAKCLRDADECPSGAFERI GRDIS IjDALEREVMKDD I FFRTSG 
GGVTLSGGEVLMQAEFATRFLQRIiRLWGVSCAIETAGDAPASK 
LLPLJUCLCDEVLroLKIMDATQARDVVKMNLPRVLENIjRLLVS 
EGVN 


305 


1044 


1 


346 


YLLLFVCFLVMS LLVGLVYKFTAERAGKQS LDDLMNS SLYLMR 
SELRE I PPHDWGKTIiKEMDLNLS FDLRVEPLSKYHLDDI SMHR 
LRGGEIVALDDQYTFLQRIPRSHYVLAVG 


306 


1045 


1 


207 


VELFLSDEGDDWIEVADQGCGVPESIiRDKIFEQGVSTRADEP 
GEHG IGLYL IAS YVTRCGGVTTLEDN 


307 


1046 


3 


213 


DAI IAPDANALPAAAQAAENLKNDKVAI VGFSTPNVMRPYVER 
GTVKEFGLWDWQQGKI S VYVADALQ 


308 


1047 


1 


129 


YIVVTGKTHCGTPLTTVTGDATQSGYIiTIiNLPEMWEVSGYNRV 


309 


1048 


271 


46 


XEGVEPDINASKTRQQLNDVAGKMKI IEARLSALTNNQTKSLK 
liNPVALPKVASQLIiDELjGYSLLARRADLQSAHX* 


310 


1049 


16 


253 


ENI AEE YATKRYRSNVINWGMLPIiQMAEVPTFEVGDYI YI PGI 
KAALDNPGTTFKGYVIHEDAPVTEITLYMESQEART 


311 


1050 


2 


299 


LQTEIGSMVYAVKPGDGSAREQAASCQRVIGGLANIAEEYATK 
RYRSNVINWGMLPLQMAEVPTFEVGDYI YILGFKAAKYS PGTA 
FTVYAI SGYGPRI 


312 


1051 


1 


344 


TLEDLIjMAIiDGEQHLQQQVSEKVIJUDNVLIAPGSVKPDATFWS 
AL I QDR YNVMTC I EKDACVLVE QDLNS DGQAER I LFAFNDDRV 
IVYGFDSDRKEWDALDMSLLPNE ITKEK 


313 


1052 


2 


630 


ESNSRCRKMPGERCRGGPARLSLIiliDLPTRPLPHPRQVIDFGS 

ASIFSEVRYVKEPYIQSRFYRAPEIIiLGLPFCEKVDVWSLGCV 

MDELHLGWPLYPGNNEYDQVRYICETQGLPKPHLLHAACKAHH 

FFKRNPHPDAANPWQLKSSADYLAETKVRPLERR^ 

IETVNGGSVASRLTFPDREALAEHADLKSMVEL/MKRLL 


314 


1053 


1 


302 


RLVKKRVECRQCGKAGRNQSTLKTHMRSHTGEKPYECDHCGKA 
FS IGSNLNVHRRIHTGEKPYECLVCGEAFSDHSSLRSHVKTHR 
GEKLFVS SVWKRLQ 


315 


1054 


1318 


730 


CGPGFSLS FFFLRWS F\ ALVAQAGVQWHDLGSLQPPAPGFKRF 
SSLSLLSRWDYRHAHARLIFVFLVEMGFLHVGQAGIiEIiPTSGD 
PPTSASQSARITGVTTPLGTFFFFLRWSFALVAQAGGQCLDIiG 
SLQLPPPGFKRLVCHFQTPQKHRCS CQAPGDCLQES FVMTGCV 
LRTVSESVQRANAGAGAETVQGL 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine T D=Aspartic Acid, E= Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N = Aspar agine , 
P= Proline, Q=Glutamine, R=Arginine, S = Serine, 
T= Threonine, V= Valine, W-Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


316 


1055 


24oo 


T A O Q 


MOKTA & ZL*h V Kd^i ROE^ VTfFFT.AK' AKRDPT.KKWES PAONTAHTiDO 

FERIKTLGTGSFGRVMLVKHKETGNHYAMK^ 

EHTLNEKRILQAVNFPFLVKIiEFS FKDNSNLYMVME YVPGGEM 

FSHLRRIGRFSEPHARFyAAQIVLTFEYLHSLDLITODLKPEN 

T /LTnOOGYTOVTDFGFAKRVKGRTWTIiCGT PEYLAPE I ILSKG 

YNKAVDWWALGVLIYEMAAGYPPFFADQPIQIYEKIVSGKVRF 

PSHFSSDLKDLLRNLLQVDLT 

DWI AI YQRKVEAP F I PKFKG PGDTS \NFDDYEEEEIRV\S INE 
KFG\KEFSEF 


317 


1056 


867 


461 


SSSRSSHGDSPPHSQTPCDTNRGLDTKH*/DSQSIEEKDSSQS 
E*1^IERRKEVERILQTNSDYM*HWSN*PENILPKKFFSKHQK 
CTATLSMRNTSIM/KKEGLF*AQFPSLLLSHLPAVGLGIYTGT 
HLTTSTSTF 


318 


1057 


544 


784 


TFHSSLEKNIIiQPCR*RRA\ICLPLLL*PSVPLLAPQYFSDLR 
NS rVNSQPPEKQQAMHLCFENLMEGIERNLLTKNRDR 


319 


1058 


1606 


228 


GTSGVQQEISRLTNENT^I^LVEKLEKNERKLK^ 
AQDLEAAQALAQS ERKRHELI^QVTVQRKEKDFQGMLEYHKED 
T?AT.T.TBTOTiVTnT.lTPOMT.^nT\rPPIiPAYTT»VWCTRHA\nYTNDD 

F'r^A M ll t\" i-l V J. XJXXE\^\^l IXJO vll X V ITUUimi XUIl'lVf XtUtfl \i/ 1 XVl&sxy 

LKTOSLLTSTINGIKKVLKKHITOD^ 

TTnVQf5nRflPMTDNTAKON\ RHCLIOTFDI/TEYROVXlA SDLS IO 
IYQQLIKIAEGVLQPMIVS AMLEN* S IQGLSGVKPTGSQKHS S 
SMADEDNS YRLEAI IRQMNAFHTVMCDQGLDPEI ILQVFKQLF 
YMINAVTlxNDIJjlxFJa^VC^ 

QSGAVQTMEPLIQAAQLLQLKKKTQEDAEAICS LCTS LSTQQ I 
VKIlxNLYTPIiNEFEERVT\7AF IRTIQAQI^ERITOPQQLLIjDAK 
HMFPVLFpraPSSLTMDSIHIPACLNLEFIxNEV 






-> . 




HEEOTIIiKAAEVQVPPK*VVTPEAKAPI*RCIiAYQKEDCIDAQ 
QlxAroP\YIjl^IQKIiVFVSSPAGAAIASTFGVSNSCSSN 


321 


1060 


1332 


500 


GTTDEIMTRWARVSTTYNKRPLPATSWEDMKKGSFEGTSQNLP 
KJ^QLEAlvTRLSLKOTAPQAKHK^ 

QNSQMVHNGQI I ATDSEEVREE I AVALKKDSRREGRRLKRQAA 
KKNAfWCFHCRKPGHGIADCPAALENQDMGTGICYRCGSTEHE 
ITKCKAKVDPALGEFPFAKCFVCGEMGHLSRS CPDNPKGLYAD 
GGGCKLCGS VEHLKKDCPESQNSERMVTVGRWAKGMSADYEE I 
LDVPKPQKPKTKXPKWNF 


322 


1061 


384 


102 


DHVRKS LLKNRAENI VNI FKCNWSLPNLPAFGQAQWLTPVI P 
ALWX3AEVGGS*GQEIETIIiANAVK/ SPFLLKIQKKKISRAWWR 
AP/VSPRYSGG 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G— Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P-Proline, Q=Glutamine, R=Arginine, S-Serine, 
T== Threonine, V= Valine, W= Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


323 


1062 


1 


777 


SDAWADAWARSLSVSPSSYPELHTEVPLSVLILGLIiVVFILSV 
CFGAGLFVFVLKRRKGVPSVPRimTNLDV5SFQLQYGSYNTET 
HDKTDGHVYNYIPPPVVQMCQNPIYMAGREGRPSSLIjPKPGKE 
FQLLGNLEEKKEEPATPAYTISATELLEKQATPREPELLYQMI 
AE / PSQGTS /TAQA* STITFVP YLKGQFAPS YESRRQNQDRIN 
KTVLYGTPRKCFVGQSKPNHPLLQAKPQSEPDYLEVLEKQTAI 
SQL 


324 


1063 


1 


1496 


ALCHIAVGQQMNLHWLHKIGLWILASTWAMSAVAQLVfEDEW 
EVLLISLQGTAPFIiHVGAVAAVTMLSWlVAGQFARAERTSSQV 
TILCTFFTVVFALYLAPLTISSPCIMEKKDLGPKPALIGHRGA 

RRTTNVEEEFPELAIOIPASMLNWTTLQRLNAGQW 

ASSLSPSDHREAQNQSICSLAEl^EI^GNATIiI*I^ 

HPYRSSFIKVTTLEAVLHSGFPQHQVMWIiPSRQRPliVRKVAPGF 

QQTSGSKEAVASLRRGHIQRLNIiRYTQVSRQEIiRDYASWNLSV 

NLYTVNAPWLFSLIiWCAGVPSVTSDNSHTLSQVPSPIiWIMPPD 

E YCLMWVTADLVS FTLI VGI FVLQKWRLGG IRS YNPEQIMLS A 

AVRRTSRDVSIMKEKLIFSEISDGVEVSDVLSVCSDNSYDTYA 

NSTATPVGPRGGGSHTKTLIERSGR 


325 


1064 


1899 


I/O 


[ilbniJ XoiJor'JJooJJiniJh'iJoVjl £i5u v LuJC ouirr D lav i\jt s\ xtiunvj 

LRRSGKSS IQKWFHKMSPNETLFLESTNKICREDVSNSSFVN 
FQIWDFPGQIDFFDPTFDYEMIFRGTGALIFVIDSQDDYMEAL 
ARLHLTVTRAYKVNTDINFEVFIHKVTC 

RANDDIiADAGLEKIHLS FYLTSIYDHS IFEAFSKWQKLIPQL 
PTLENIiLNIFISNSGIEKAFLFDVVSKIYIATDSTPVDMQlTE 
LCCDMI DWIDI S C I YGLKEDGAGTPYDKESTAI IKLNNTTVL 
YLKEVTKFLALVCFVREESFERKGLIDYNFHCFRKAIHEVFEV 
RMKVVKSRKVQNRLQKKKRATPNGTPRVIiL 


326 


1065 


1181 


346 


RTRGRDPGAGFRRTANKRCCRRRFLIGCGWLPLRSDWPLVSKM 
LSKGLKIIKREEEEEKEPLAVDSWWLDPGHAAVAQAPPAVASSS 
LFDLS VLKLHHS LQQS EPDLRHLVLVVNTLRRIQASMAPAAAL 
PPVPSPPAAPSVADNLLASSDAALSASMASLLEDLSHIEGLSQ 
APQPIADEGPPGRS IGGAAPSLGALDLLGPATGCLLDDGIiEGL 
FEDIDTSMxT)NELWAPASEGLKPGPEDGPGKEEAPEIiDEAELD 
YLMDVLVGTQALERPPGPGR 
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Amino acid segment containing signal peptide (A=Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L— Leucine, M= Methionine, N — Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion) 


327 


1066 


1844 


337 


LQEVKARRNTLHKEKDHLVND YEQNMKLLQTKYD AD I NLLKQE 
HALS AS KASSMI EELEQNVCQLKQQLQE S EIiQRKQQLRDQENK 
FQMEKBHLKHIYEKKAHDLQSELDKGKEDTQKKIHKFEEALKW 

TrTTWPOT *TX)PN /llrekoskeflwolediroryeooivelkle 
HEQEKTKLLQQHNAEKDS LVRDHERE I ENLEKQLRAANMEHEN 
QIQEFKKRDAQVIADMEAQVHKLREELINVNSQRKQQLVELGL, 
TjREEEKQRATREHEIVVNKLKAESEKMKI ELKKTHAAETEMTIi 
EKANSKLKQIEKEYTQKLAKSSQIIAELQTTISSLKEENSQQQ 
LAAERRLQDVRQKFEDEKKQLIRDNDQAIKVLQDELENRSNQV 
RCAEKKIjQHKELESQEQITYIRQEYETKLKGLMPASLRQELED 
TI S SLKSQVNFLQKRAS ILQEE /RDYI SRQKVQP I SR* LHERM 
QRMRI SRLCCGTSSSRFEDIiDIVNCEISGI F 


328 


1067 


1149 


238 


VINLWLISSPRPELKPVDKESEVVMKFPDGFEKFSPPILQLD 
EVDFYYDPKHVIFSRLSVSADLESRICVVGENGAGKSTMLKLL 
LGDIiAPWGIRHAHRNTjKIGYFSQHHV\EQIj\DLNVQCLWEIiA 
GHASFPG\RPEEEY\RHQLGFGMGISGEL\AMRPLCQPVLGAR 
KKPKWPFAQMDYCPAPTFYIL\DEPTN\HLGHGRAIEALGPCL 
OT T <3 CVJdVT T.VS HE * S ALS RLVCRE \ LWVC * G \ GGVTRVERKD 
FDQYRALLQGTVSAREGFPLGPPRLKDSPRDMGLVSQTPWGHH 
VGYPLPGRG 


329 


1068 


26 


674 

\ 


CS AVEVKMAARTAFGAVCRRLWQGLGNFS VNTS KGNTAKNGGL 
LLSTNMKWVQFSNLHVDVPKDLTI^ 

VKGHDKAVLD S YE YF AVLAAKELG I S IKVHEPPRKIERFTLLQ 
SVHIYKKHRVQYEMRTLYRCLELEHLTGSTADVYLEYIQRNLP 
EGVAMEVTKFCFFIFL\TQljEQLPEHIKEPIWETIiSEEKEESK 
S 


330 


1069 


2105 


1283 


DFWDTAGQERFQSMHASYYHKTHACIMVFDVQRKVTHRNLSTW 
YTELREFRPEIPCIWANKIDGGAIPAPGC*QFTGDLPSYISS 
S I PRAGNLQ* LVLPPTIRYNPWLVACILPTL* RSQLSRPALFP 
RHRSLLTELFIiGPVSQSSLPIPLSGMKASSGPPLQTFFPSLDR 
QTNVLPSLY\ADINVTQKSFNFAKKFSLPLYFVSAADGTNVVK 
LFNDAIRLAVS YKQNSQDFMDE I FQELENFS LEQEEEDVPDQE 
QSSSIETPSEEVASPHS 


331 


*1 ATA 

10 /u 


i. 




GATPLGSVGGRTGKMDAATLTYDTLRFAEFEDFPETSEPVWIL 
GRKYS I FTEKDE I LS DVAS RLWFTYRKNFP AIGGTGPTS DTG W 
GCMLRCGQMI FAQALVCRHLGRDWRWTQRKRQPDSYFSVLNAF 
IDRKDSYYS IHQIAQMGVGEGKS IGQWYGPNTVAQVLKKIAVF 
DTWSSLAVHIAMDNTVVMEEIRRLCRTSVPCAGATAFPADSDR 
HCNGFPAGAEVTNRPS PV^PLVLLI PliRLGLTDINEAYVETLK 
HCFM\MPQSLGVIGGKPNSAH\YFIG*VG\EEIiIYIiDPHTTQP 
AVEPTDGCFI PDES FHCQHPPCRMS IAELDPS IAWRGGHLS T 
QAFGAECCLGMTRKTFGFLRFFFSMLG 


332 


1071 


39 


284 


" ALC^n/"PFNTFHN\DFLTJLjDKEGTLDPVMDSFSTHWTTIGPADM 
FFS\FRQHYKNFKSHGTNPSKSVWAHATCQSCAFPNLLGW 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic- Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L= Leucine, M=Methionine, N=Asparagine, 
P=ProIine, Q=Glutamine, R=Arginine f S-Serine, 
T=Threonine, V=Valine, W= Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /^possible nucleotide deletion, 
\= possible nucleotide insertion) 


333 


1072 


2 


1484 


TRLAE FGTRDPCAQAPCEQQCEPGGPQGYS CHCRLGFR PAEDD 
PHRCVDTDECQIAGVCQQMCVNYVGGFECXCSEGHELEADGIS 
- CSPAGAMGAQASQDLGDELLDDGEDEEDEDEAWKAFNGGWTEM 
PGILWMEPTQPPDFAIAYRPSFPEDREPQIPYPEPTWPPPLSA 
PRVPYHSSVLSVTRPVWSATHPTLPSAHQPPVIPATHPALSR 
DHQIPVIAANYPDLPSAYQPGILSVSHSAQPPAHQPPMISTKY 
PEIiFPAHQSPMFPDTRVAGTQTTTHLPGIPPNHAPLVTTLGAQ 
LPPQAPDALVLRTQATQLPIIPTAQPSLTTTSRSPVSPAHQIS 
VPAATQPAALPTLLPSQS PTNQTS PIS PTHPHSKAPQI PREDG 
PSPKLALWLPSPAPTAAPTALGEAGLAEHSQIUDDRWLIiVAIjLV 
PTCWLVVLLALGIVYCTRCGPHAPNKRITDCYRWVIHAGSKS 
PTEPMPPRGSLTGVQTCRTSV 


334 


1073 


1 


1406 


LRVRRRPHLPAPPALRARRSDRRSSRAPAAFPPRPPHASPAPG 
PAMAQAVWS RLGR I LWLACLLP WAPAGVAAGLYELNLTTDS PA 
TTGAVVTISASLVAKDNGSLALPADAHLYRFHWIHTPIjVLTGK 
MEKGLS STIRWGHVPGEFPVSVWVTAADCWMCQPVARGFWL 
PITEFLVGDLVVTQNTSLPWPS SYLTKTVLKVSFIiLHDPSNFL 
KTALFLYSWDFGDGTQMVTEDS WYYNYS IIGTFTVKIiKWAE 
WEEVEPDATRAVKQKTGDFSASLKIiQETLRGIQVLGPTLIQTF 
QK^m^^LNFLGSPPLTVCWRLKPECLPLEEGECHPVSVASTAY 
NLTHTFRDPGDYCFS IRAENI I SKTHQYHKIQVWPSRIQPAVF 
AFPCATLITVMLAFIMYMTLRNATQQKDMVENPEPPSGVRCCC 
QMCCGPFLLETPSEYLEIVRENHGI*LPPLYKSVKTYTV 


335 


1074 


1 


866 


VVEFAFQLSSVSVCIjTVSFGWQrK3WSSCLSRDWFI*KGNIiIiII 
IVSVLIILPLAIiMKHLGYLGYTSGLSLTCMLFFLVSVIYKKFQ 
LGC AIGHNETAMES EALVGLP SQGIiNS SCE AQMFTVDS QMS YT 
VPIMAFAFVCHPEVLPIYTELCRPSKRRMQAVANVSIGAMFCM 
YGLTATFGYLTFYS S VKAEMLHMYS QKDPLILCVRI*AVLLA\ V 
TLTVPVVLFPIRRALQQLLFPGKAFSWPRHVAIALILLVLVNV 
LVICVPTIRDIFGVIGSTSAPSIiIFILPSCI 


336 


1075 


3 


825 


GAGSKSSMMQLMHIjESFYEK\PPPGLIKEDDTKPEDCIPDVPG 
NEHAREFIiAHTPTKGLWMPLEKEVKVKH / CTFHWI AS * FLGDG 
KFIPKATRLKDAA^SN*FTCLFWDLTRFIHDCIFF*NWSLMNK 
NFNI I Y* FFI SLR* NTIilLQKYFPFS LLLGWHCKWYGHRTGYK 
ECPFFIKDNQKLQQFRVAHEDFMYDIIRDNKQHEKNVRIQQLK 
QIiLEDSTSGEDRSSSSSSEGKEKHKKKKIOCEKHKKRKKEKKKK 

kkrkhkssksnegsdse 
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Amino acid segment containing signal peptide (A=Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /=possib!e nucleotide deletion, 
\= possible nucleotide insertion) 


337 


1076 


3 


2451 


EIAGAAAENMLGSIiLCLPGSGSVLIoDPCTGSTI SETTS EAWSV 
EVIjPSDSEAPDLKQEERLQELESCSGLGSTSDDTDVREVSSRP 
STPGLSVVSGISATSEDIPNKIEDLRSECSISDFGGKDSVTSPD 
MDEITHDFLYILQPKQHFQHIEAEADMRIQLSSSAHQLTSPPS 
QSESLLAMFDPIiSSHEGASAWRPKVHYARPSHPPPDPPILEG 
AVGGNEARLPNFGS PMF * LPAEMEAFKQRHS /YTPERLVRSRS 
S \DIVSSVRRPMSDPSWNRRP\GNEERELPPAAAIGATSLVAA 
PHSSSSSPSKDSSRGETEERKDSDDEKSDRNRPWWRKRFVSAM 
PKAPIPFRKKEKQEKDKDDLGPDRFSTLTDDPSPRLSAQAQVA 
EDILDKYRNAIKRTSPSDGAMANYESTEVMGDGESAHDSPRDE 
AIiQNISADDLPDSASQAAHPQDSAFSYRDAKKKLRLALCSADS 
VAT FVIjI \llolKWoJjlrlJillJJirliiJJNi!i J-V^-c ijXS.vyx>ir*>ixrHJjs^L/iN. 
NLMAQLQETMRCVCRFDNRTCRKLLAS I AEDYRKRAPYIAYLT 
RCRQGLQTTQAHLERLLQRVLRDKEVANRYFTWCVRLLLESK 
EKKIREF IQDFQKIjTAADDKTAQVEDFLQFLYGAMAQDVI WQN 
AS E E QLQDAQLAI ERS VMNR I FKLA FYPNQDGD I LRDQ VLHEH 
IQRLSKVVTANHRALQIPEVYLREAPWPSAQSEIRTISAYKTP 

NPPCLLSTVQYISSFYASCLSGEESYWWMQFTAAVEFIKTIDD 
RK 


338 


1077 


536 


1305 


WPMSIiARGHGDTAASTAAPLSEEGEVTSGLQALAVEDTGGPSA 
SAGKAEDEGEGGREETEREGSGGEEAQGEVPSAGGEEPAEEDS 
EDWCVPCSDEEVELPADGQPWMPPPSEIQRLYELIiAAHGTLEIi 
QAEIIjPRRPPTPEAQSEEERSDEEPEAKEEEEEKPHMPTEFDF 
DDEPVTPKDSL IDRRRTPGS SARSQKREARLDKVLSDMKRHKK 
LEEQILRTGRDLFSIiDSEDPSPASPPIiRSSGSSLFPRQRKY 


339 


1078 


2 


1771 


LGRGTFGQW* CVfKRGTNEIVAIKILKNHPSYARQGQIEVS IL 
ARLSTESADDYNFVRAYECFQHKNHTCLVFEMLEQNLYDFLKQ 
NKFS PLPIiKYIRPVLQQVATALMKLKSLGLIHADIiKPENIMLV 
DPSRQPYRVKVIDFGSASHVSKAVCSTYLQSRYYRAPEIILGL 
PFCEAIDMWS LGCVIAEIiFLGWPLYPGASEYDQI / RYI SQTQG 
LPAEYLLS AGTKTTRFFNRDTDS PYPLWRLKTPDDHEAETGIK 
SKEARKYIFNCLDDMAQVNMTTDLEGSDMLVEKAVRREFIDLL 
KKIffiSIDSVKRFSPVGSIiI^FVTMSLFIiDFPHSTHVKSCFQN 
MEICKRRVNMYDTVNQSKTPFITHVAPSTSTNLTMTFNNQLTT 
VHNQPSAASMAAVAQRSMPLQTGTAQICARPDPFQQALIVCPP 
G FQGLQAS PS KHAG YS VRMENAVPI VTQAPGAQ PLQ I Q PGLLA 
QQAWPSGTQQIIJuPPAWQQLTGVATHTSVQHAAVIPETMAGTQ 
QIuADWRNTHAHGSHVNP IMQQPALLTGHVTLPAAQPLNVGVAH 
VMRQQPTS TTS SRKSKQHLYCGRARVSKIASR 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F=PhenylaIanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L= Leucine, M=Methionine, N=Asparagine, 
P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


340 


1079 


2 


2721 


EFAICRYPLGMSGGQIPDEDITASSQWSESTAAKYGRLDSEEG 
DGAWCPE I PVEPDDLKEFLQIDLHTLHF I TLVGTQGRHAGGHG 
IEFAPMYKINYSRDGTRWI SWRNRHGKQVLDGNSNPYDI FLKD 
LEPP I VARFVRF I PVTDHSMNVCMRVELYGCVWLDGLVS YNAP 
AGQQFVLPGGSI IYLNDSVYDGAVGYSMTEGLGQLTDGVSGIiD 
DFTQTHEYHVWPGYDYVGWRNESATNGYIEIMFEFDRIRNFTT 
MKVHCNNMFAKGVKI FKEVQCYFRSEAS EWEPNAI S FPLVLDD 
VNPSARFVTVPLHHRMASAIKCQYHFADTWMMFSE ITFQSDAA 
MYNNS EALPTS PMAPTTYDPMLKVDDSNTR I LIGCtiVAI I F IL 
LAI IVI ILWRQFWQKMLEKASRRMLDDEMTVSLSLPSDSSMFN 
NNRSSSPSEQGSNSTYDRIFPLRPDYQEPSRLIRKLPEFAPGE 
EESGCSGVVKPVQPSGPEGVPHYAEADIVNLQGVTGGNTYSVP 
AVTMDLLSGKRCGCGREFPPGKLLTFKEKLGEGQFGEVHLCEV 
EGMEKF KDKDr ALU VSANQ PVli VA VJ\^LUKAiJANi^AKJ>IL>r J-iJvb 
IKIMS RLKDPNI IHLLSVC ITDDPLCMITEYMENGDLNQFLS R 
HEPPNiS S S SDVRTVS YTNLKFMATQ IASGMKYLS S LNFVHRDL 
ATRNCLVGKNYTIKIADFGMSRNLYSGDYYRIQGRAVLPIRWM 
S WES ILLGKFTTASDVWAFG\ VTLWE \ TFTFCQRKGPYS \QLS 
\DETGY*RNTGEFFPRPKGGQTYLPSTSPFVPDSCVIKIiMLSC 
WRRDTKNRPSFQEIHLLLLQQGDERCCQCIiAMFLRLRSSLQDL 
PLTHAYATPSGHLMKLRDRGLFALPS FPGHPHS LPLTHI YFFF 

uriiT VKT 

FTLKN 


341 


1080 


916 


3 


CSASPLRPGLLAPDLLYLPGAGQPRRPEAEPGQKPVVPTLYVT 
EAEAHS PALPGLSGPQPKWVEVEETIEVRVKKMGPQGVS PTTE 
VPRSSSGHLFTLPGATPGGDPNSNNSNNKLLAQEAWAQGT7VM7 
GVREPLVFRVDARGSVDWAASGMGSLEEEGTMEEAGEEEGEDG 
DAFVTEESQDTHSLGDRDPKILTHNGRMLTLADLEDYVPGEGE 
TFHCGGPGPGAPDDPPCEVSVIQREIGEPTVG\SLCCSAWGMH 
WVPEALSASIX3LSPMGR\HHRDPRSVALRAPPSSCGRPRLGLW 
AVLPG 


342 


1081 


862 


444 


QGLAAEFLQVPAVTRAYTAACVLTTAAVQLELLSPFQLYFNPH 
LVFRKFQAPFLPWALMGFSLLLGNSILVDLLGIAVGHIYYFLE 
DVFPNQPGGKRLIiQTPGFLGLQS SKAPAGSS LT I WTQQS QGGP 
GTAGELAAPS 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D-Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G^Glycine, H=Histidine, I=Isoleucine t 
K=Lysine, L= Leucine, M=Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R-Arginine, S=Serine, 
T=Threonine, V= Valine, W= Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


343 


1082 


3658 


337 


EKNALEPTVYFGMGV* APQVPRFQQRITGYQYYLQLRKD I WE E 
G I PCTLEQP IHIiAGLAVQAI FGDFDQ YESQDFLQKFAIjFP VGW 
LQDEKVLEEATQKVALLHQKYRGLTAPDA^MLYMQEVERMDGY 
GEES YPAKDSQGSDIS IGACLEGIFVKHKNGRHPWFRWHDIA 
NMSHNKSFFALELANKEETIQFQTEDMETAKYIWRLCVARHKF 
YRLNQCNLQTQTVTVNP I RRRS S SRMS LPKPQPYVMPPPP \QL 
HYNGHYTEPYASSQDNLFVPNQEG\YYGQFQTSLNRAQIDFNG 
RIR\NASVYSAHSTNSIiNNPQPYLQPSPMSSNPSITGSDVMRP 
DYLPSHRHSAVIPPSYRPTPDYETVMKQLNRGLVHAERQSHSL 
RNLNIGSSYAYSRPAALVYSQPEIREHAQLPSPAAAHCPFSIiS 
YSFHSPSPYPYPAERRPWGAVSVPELTNAQLQAQDYPSPNIM 
RTQVYRPPPP YPPPRPANSTPDLSRHLYI S S SNPDLI TRRVHH 
SVQTFQEDSLPVAHSLQEVSEPLTAARHAQLHKRNS IEVAGLS 
HGLEGLRLKERTLS AS AAEV\ APRAVS VGSQP \ SVFTERTQRE 
GPEEAEGLRYGHKKSLSDATMLIHSSEEEEDEDFEEESGARAP 
PARAREPRPGLAQDPPGCPRVLLAGPLHILEPKAHVPDAEKRM 
MDSSPVRTTAEAQRPWraGIiLMPSMSESDLTTSGRYRARRDSL 
KKRPVSDLLSGKKNIVEGLPPIiGGMKKTRVDAKKIGPLKLAAL 
NGLSLSRVPIiPDEGKEVATRATNDERCKILEQRLEQGMVFTEY 
ERILKKRLVDGECSTARLPENAERNRFQDVLPYDDVRVELVPT 
KENNTGYINASH I KVSVS G I EWD YIATQGPIiQNTCQDFWQMVW 
EQGIAI IAMVTAEEEGGREKSFRYWPRLGSRHNTVTYGRFKIT 
TRFRTDSGCYATTGLKMKHLLTGQERTVWHLQYTDWPEHGCPE 
DLKGFLSYLEEIQSVRRHTNSTSDPQSPNPPLLVHCSAGVGRT 
GWILSE IMI ACLEHNEVLDI PRVLDMLR\ QQRMMLVQTLCQY 
TFVxKVIjIQVPEKJUPRIjIIjSSPQ 


344 


1083 


6 


304 


RKKQKLAEE*VELSKLADLKDAEAVQKFFLEEI*L\GEEIIjAK 
GVDHLTNPSAVCGQPQWLLQVLQQTLPLPVIQMLLTKPLPVNQ 
RliVb AG / S LjAJsJJuva 


345 


1084 


1255 


635 


S FCLHE FGWLGS S PQSDHPVP ALLGLGAFVHHSLLQVHS S PGA 
GPVSFLFLGESCSPVDEPRCVPSCAFGFLSCFPIiLNSAALERG 
IiFFFWFFFLESGSCQVARAGVRD/RDRGSLQPPPPGLKQFCL 
SLPSRWDHRHPPPLRVP*FVFVFLVELGFHHVAQAGLKLLTLS 
DPPAPASHSAGITGVSQRDQPVLFIiRWASCSELVG 


346 


1085 


116 


415 


EGFPGRSLSGGLCCRLRRRFPIDGYRPRRRRRWSCCPSGVRPV 
RRMSQKSWIESTLTKRECVYI IPS SKDPHRCLPGCQICQQLVR 
RGFTVLARMVSIS 


347 


1086 


918 


760 


QNSTCLTAQTHSLLQHQPLQLTTLLDQYIREQREKDSVMSANG 
KPDPDTVPDS 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=GIycine f H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N= Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T= Threonine, V=Valine, W= Tryptophan, Y-Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


348 


1087 


1 


750 


LNPWKNALQDFCLPFLRITSLLQHHLFGEDLPSCQEEEEFSVL 
AS CLGLLPTFYQTEHP F I S AS CLDWP VPAFp 1 1 THWC FE I KS F 
TERHAEQGKALLIQE SKWKLPHIiLQLPENYlTr IFQYYHRKTCS 
VCTKVPKDPAVCLVCGTFVCLKGLCCKQQSYCECVLHSQNCGA 
GTGXFLLINAS VI 1 1 IRGHRFCLWGS VYLDAHGEEDRDLRRGK 
PLYICKERYKVLEQQWISHTFDHINKRWGPHYNGL 


349 


1088 


3 


1374 


KGQLVNLLPPENFPWCGGSQGPRMIiRTCYVLCSQAGPRSRGWQ 
SLSFDGGAFHLKGTGELTRALIjVLRIiCAWPPIiVTHGLLLQAWS 

PLLAVPTEEEPDSAAKSGEAWYEGNIjGAMLRCVDIjSRGLLEPP 
SLAEASLMQLKVTALTSTRLCKELlASWVRRPGASLELSPERLA 

eamdsgqnlqvsclnaeqnqhlraslsrlhrvaqyaraqhtol 
lvdaeytslnpalsllvaaiawwnspgeggpwvwntyqaclk 
dtferlgrdaeaahraglafgvklvrgayldkeravaql\hg\ 

MT?n*DcmanvP7iTci V n«? vq \ ppt\EIMLTHVARHGPMCHLMVAS 

hnees vrqatk\gqagywyks I P YGS leevi p yli rraqenr 
svlqgarreqellsqklwrrllpgcrriph 


350 


1089 


1036 


"1 r\ e~ 
3 06 


^A7T?T?nT7MQTliPZXPFf?TiPWPnTjYVHPDLOIiNKOLIORVl*lSIjGFK 

ALVITLDTPVCGNRRHD IRNQLRRNLTLTDLQS PKKGNAI P YF 

QOTPISTSLCTraTOLSVTCQSITRLPIILKGI^ 

VQG 1 1 VSNHGGRQLDEVtiAS ID ALTEVG AAE * GNMKYYLDAGV 

RTGNDVQKAUVLGAKCI FLGRP ILWGLACKGEHGVKEVLNIIiT 

NEFHTSMA\LTGCRSVAEINRNLVQFSRL 


351 


1090 


1229 


957 


- FFLRWSFTL\LPRLE/CQWLNLGSLQPPPPGFK*SSCLRLLSS 
wr»T .TrtrDTciMT .R* PPC* T PS REG T S PCWPGWSOTPKVIHIjPRPPR 
VLRLQA 


352 


1091 


1145 


365 


llcfvhta1 j qsfqgelyephwiaiwflvklgick*raswrk 
kvtlwk*s/lkicftkygscyhpgek^ 
tscsnrsfviqqipssnlfmvwdssclcesvapitmapieir 
yilxlcagpltttetskgyqw*gnlgeky*rrkitsfpitleres 

S*ESCHCQI*LTSEMQSRKKQSLETCIiNYSQH1^SLKCERIjKAQ 

KIRRRPESOTGFHPEENARECGGAPSLQAQTVLI^ 

SR 


353 


1092 


1140 


790 


VPSPTHDPKPAEAPMPA* PAPPGPAS PGGALEPPAAARAGGS P 
TAVRSILTKERRPEGGYKAVWFGEDIGTEADVVVIxNAPTLDVD 
GASDSGSGDEGEGAGRGGGPYDAPGGDDSYI 
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354 


1093 


3 


2293 


LISLAGPTDDIQSTGPQVHALNIIiRALFRDTRIiGENI IPYVAD 
GAKAAILGFTSPWAVRNSSTLLFSALITRIFGVKRAKDEHSK 
TNRMTGREFFSRFPELYPFLLKQLETVANTVDSDMGEPNRHPS 
MFLLLLVLERLYASPNIDGTSSALSMGPFVPFIMRCGHSPVYHS 
REMAARALVPFVMIDHIPNTIRTLLSTLPSCTDQCFRQNHIHG 
TLLQVFHLVQAYSDSKHGTNSDFQHELTDITVCTKAKLWLAKR 
QNPCLVTRAVYIDILFLI1TCCI1NRSAKDNQPVLESLGFWEEVR 
GIISGSELITGFPWAFKVPGLPQYLQSLTRLAIAAVWAAAAKS 
GERE TNVP I S FS QLLE S AFPE VRS LTLEALLEKFLAAAS GLGE 
Tfr^rDOT T PTOM^T?VT7TTT.2iMTn?TJTTPKPPr^TTjKTTjHC!MDPGEWT^ 
PQTEHCVHLTPKEFLIWTMDIASNERSEIQSVALRLASKVI SH 
HMQTCVENRELIAAELKQWVQLVILSCEDHLPTESRLAVVEVL 
TSTTPLFLTNPHP ILELQDTLALWKCVLTLLQSEEQAVRDAAT 
ETVTTAMSQENTCQS TEFAFCQVDAS IALALALAVLCDLLQQW 
DQLAPGLP ILLGWLLGESDDLVACVESMHQVEEDYLFEKAEVN 
FWAETLIFVKYLCKHLFCLLSKSGWRPPSPEMLCHLQRMVSEQ 
C\HLLSQFFRELPPAAEFVKTVEFTRLRIQEERTIiACLRIiIiAF 
LEGKEGEDTLVLiS WTDS YAE S RQLTLPRTEAAC 


355 


1094 


25 


1265 


HAFRPIALQRGVSFRGCSNQYAESRRLQGESGSRAFAHLMESL 

FGRHGP IRTALERRIiHNQWRQEGGFGRGPVPGIiANFQALGHCD 

VLLSIiRLI*ENRALGDAARYHLVQQLFPGPGVRDADEETLQESL 

ARLARRRSAVHMLRFNGYRENPNTjQEDSL^ 

VGKAEAERPARFLSSLWERLPQNNFLKVIAVALLQPPLSRRPQ 

EEIiEPGIHKSPGEGSQVLVHWIjLGNSEVFAAFCRALPAGLLTL 

VTSRHPALSPVYLGLLTDWGQRLHYDLQKGIWVGTESQDVPWE 

ELHNRFQSLCQAPPPLKDKVLTALETCKAQDGDFEEPGLS iwt 

DLLLALRSGAFRKRQVLGLSAGLSSV 


356 




j 




YECNEYEGSFSHSSDLILQQEVLTRQKAFDCDVWEKNSSQRAH 
LVQHQS IHTKE/K/ PHECNEDGKIF/NQIQA/LIQHtiRVHTRE 
K\YVCTACGKAFSHS S AIAQHQI IHTREKPSECDE*RKGISVK 
LLIDSC/RIYTSEKSYKCIECGKFFMTjLVFSYLSHIWRIHMGI 
KFHCCNECEKAISQFJTYIiV*YQXHAMQKDYKCK/EAC^CVRRF 
SHNPTLIQHQRIYT*ENIjFGCSK/C/GRSFNRSLTSLCHIRIS 

i/rrqefdvtqmekldttfqa/stqhrnngekivdylfmklli 
hspnlfhctki 


357 


1096 


2638 


2867 


AVTLTAKICSFTPEPSETMSPPAGTl^SPJIAAIiRAWLPVKVC 
SFTPEPARSRTHQKEETPNTSEHQKEQTPEAPP 
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358 


1097 


4747 


4550 


MAYSWQTDPNPNESHEKQYEHQEFLFVNQPHSSSQVSLGFDQI 

VDEISGKIPHYESEIDENTFFVPTAPKWDSTGHSLNEAHQISL 

NEFTSKSRELSWHQVSKAPAIGFSPSVLPKPQNTNKECSWGSP 

IGKHHGADDSRFSILAPSFTSLDKINLEKELENENHNYHIGFE 

SS I PPTfJS S FSSDFMPKEENKRSGHVNI VEPSLMLLKGSLQPG 

MWESTWQKNIES IGCS IQLVEVPQSSNTSLASFCNKVKKIRER 

YHAADVNFNSGKIWSTTTAFPYQLFSKTKFNIHIFIDNSTQPL 

HFMPC^V^LVKDIiIAEILHFCTNDQIiLPKDHILSWGSEEFI^ 

OTHCLGSHKMFQKDKSVIQIiHLQKSREAPGKLSRKHEEDHSQF 

YLNQLLEFMHIWKVSRQCLLTLIRKYDFHTjKYLLKTQENVYNI 

IEEVKKICSVLGCVETKQITDAVNELSLILQRKGENFYQSSET 

SAKGLIEKVTTELSTSIYQLINVYCNSFYADFQPVNVPRCTSY 

LNPGLPSHLSFTVYAAHNIPETWVHRINFPLEIKSLPRESMLT 

VKLFGIACATNNANLLAWTCLPLFPKEKS ILGSMLFSMTIiQSE 

PPVEMITPGVWDVSQPSPVTLQIDFPATGWEYMKPDSEENRSN 

LEEPLKECIKHIi^LSQKQTPLLLSEEKKRYLWFYRFYCNNEN 

CSLPLVLGSAPGVTOERTVSEMHTIIjRRWTFSQPLEALGLIiTSS 

FPDQEIRKVAVQQLD^TLIiKrDELIiEYLPQLVQAVKFEWNXiESPL 

VQLLIiHRSLQSIQVAHRIiYWLLKNAENEAYFKSWYQKLLAALQ . 

FCAGKALNDEFSKEQKLIKILGDIGERVKSASDHQRQEVIiKKE 

IGRLEEFFQDVNTCHLPLNPALCIKGIDHDACSYFTSNALPLK 

ITFINANLMGKNI SIX FKAGDDLRQDMLVLQLIQVMDNI WLQE 

GLDMQMI IYRCLSTGKDQRLVQMVPDAVTLAKIHRHSGLIGPL 

KEOTIKKOTSQHNHLKADYEKAL 

DRHNDNIMLTKSGHMFHIDFGKFIiGHAQTFGGIKRDRAPFIFT 
SEM\EYFITEGG\KNPQHFQDFV\ELCCRAYNIIRKHSQLIiL\ 
NLL\ EMMIiYAG\ LPELSGI \ QDLKYVYNNLRPQDTDLEATSHF 
TKKIKESIiECFPVKLNNLIHTLAQMSAISPAKSTSQTFPQESC 
LLSTTRS IERATILGFSKKS SNLYLIQVTHSNNETSLTEKS FE 
QFSKLHSQLQKQFASLTLPEFPHWWHLPFTKTSDHRRFRDLNHY 
MEQILNVSHEVTNSDCVLSFFLSEAGQQTVEESSPVYLGEKFP 
DKKPKVQLVISYEDVKLTILVKHMKNIHLPDGSAPSAHVEFYL 
LPYPSEVRRRKTKSVPKCTDPTYNEIVVYDEVTELQGHVLMLI 
VKSKTVFVGAINIRLCSVPLDKEKWYPLGNS II* PLLLFYTSN 
FMQSVLH 


359 


1098 


679 


346 


FFIiRWSLDSVTQAGVQSHDLSSLQPPPPGFKQSSIiFGIjPSSWE 
♦RWVPPCPANFFVFLVETGFRHVGQAGLELLTSNDLPVSACQS 
AGITGVTTVPQRKSMILYEVT I CYP 
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360 



1099 



1601 



PVREIRGPAVPRLTSAEDRHRHGPHAHSPELQRTGRDYSLDYIj 
P FRLWVG I WAT FCLVLVATE AS VLVRYFTRFTEE G FC AL I S L 
IFIYDAVGKMLNLTHTYPIQKPGSSAYGCLCQYPGPGGNESQW 
IRTRPKDRDDIVSMDLGLINASLLPPPECTRQGGHPRGPGCHT 
VPDIAPFSLLLFLTSFFFAMALKCVKTSRFFPSWRKGLSDFS 
SVLAILLGCGLDAFLGLATPKLIWPREFKPTLPGRGWLVSPFG 
ANPWWWSVAAALPALLLS ILIFMDQQITAVILNRMEYRLQKGA 
GFHLDLFOTAVLMLLTSALGLPWYVSAWISLAHMDSLRRESR 
ACAPGERPNFLGIREQRLTGLWFILTGASIFLAPVLKFIPMP 
VL»YG I FLYMGVAALS S I QFTNRVKLLL \MP AKHQ PDLLLLRHV 
PLTRVHLFTAI S FA\ CLGLLW \ I IKSTPAAI IFPLMLLGLVGV 
RKALERVFS PQELLWLDELMPEEERS I PEKGLEPEHS FS GSDS 
EDSELMYQPKAPE INI S VN* I*E * EFVRE IRGPAVPRLTS AEDR 
HRHGPHAHS PELQRTGRDYSLDYLPFRLWVGIWVATFCIiVLVA 
TEASVLVRYFTRFTEEGFCAIilSLIFIYDAVGKMLNLTHTYPI 
QKPGSSAYGCLCQYPGPGGNESQWIRTRPKDRDDIVSMDLGLI 
NASIiLPPPECTRQGGHPRGPGCHTVPDIAFFSLLLFLTSFFFA 
MAIJCCVKTSRFFPSVVRKGLSDFSSVLAILLGCGIjDAFLGLAT 
PKLMVPREFKPTLPGRGWLVS PFGANPWWWS VAAALPALLLS I 
LIFMDQQITAVIXjNRMEYRIiQKGAGFHLDLFC^AVLMLLTSAL 
GLPWYVSATVISLAHMDSLRRESRACAPGERPNFLGIREQRLT 
GLWFILTGAS IFLAPVLKFIPMPVLYGIFIjYMGVAALSS IQF 
TNRVKLXjLDASKTPARPATLAACASDQGPPLHSHQLCPVWGCF 
GI I KSTP AAI I FPIiMLiIiGIiVGVRKALERVFS PQELLWLDELMP 
EEERSIPEKGLEPEHSFSGSDSEDSELMYQPKAPEINISVN 
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361 


1100 


1 


2636 


MGLKARRAAGAAGGGGDGGGGGGGAANPAGGDAAAAGDEERKV' 
GLAPGDVEQVTLALGAGADKDGTLIiLEGGGRDEGQRRTPQGIG 
IjIiAKTPLSRWKRNNAKYRRIQTLIYDAIiERPRGWAIiLYH\AL 
VFLIVLG\CLILAVL\TTFKEYETVSGDWLLLLETFAIFIPGA 
EFALRIW^GCCCRYKGTOGRLKFARKPIiCMLDIFVLIASVPV 
VAVGNQGNVLATSLRSLRFLQILRKE^RTCPGEGGTWKLLGX S A 
ICAHSKELITAWYIGFLTIiILSSFLVYIjVEKDVPEVDAQGEEM 
KEEFETYADALWWGLITLATIGYGDKTPKTWEGRLIAATFSLI 
GVSFFALPAGIIiGSGLALKVQEQHRQKHFEKRRKPAAEIilQAA 
WRYYATNPNR IDLVATWRF YE SWS FP FFRKEQLE AAS S QKLG 
IiLDRVRLSNPRGSNTKGKLFTPLNVDAIEESPSKEPKPVGLNN 
KERFRTAFRMKAYAFWQS SEDAGTGDPMAEDRGYGNDFP I EDM 
I PTLKAAIRAVRILOFRLYICKKFKETIjRPYDVKDVIEQYS AGH 
liDMLSRIKYLQTRIDMIFTPGPPSTPKHKKSQKGSAFTFPSQQ 
SPRNEPYV\ARPST\SEI\EDQRH*WGKFVKSLKGQV\QGLGR 
KliDFLVDMHMQHMERLQVQVTEYYPTKGTSS PAEAEKKEDNRY 
SDLKTI ICNYSETGPPEPPYS FHQVTIDKVS PYGFFAHDPVNL 
PRGGPSSGKVQATPPSSATTYVERPTVLPILTLLDSRVSCHSQ 
ADLQGPYSDR I S PRQRRS ITRDSDTPLSLMSVNHEELERS PSG 
FSIS QDRDDYVFGPNGGS S WMREKRYLAEGETDTDTDP FTPSG 
SMP\LSSTGDGISDSVWTPSNKPI 
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362 



1101 
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nucleotide 
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5433 



RTRGI I EFDPKYTAFEVEEDVGLIMI PVVRLHGTYGYVTADFI SQSSS ASPGG 

VDYT LHGSTVTFQHGQNIiS F INI S I IDDNESEFEE P I EI I»I*TGATGGAVIiGRH 

LVSRIIIAKSDSPFGVIRFLNQSKISIANPNSTMIIiSLVLERTGGLLGEIQVN 

WETVGPNSQEALLPQNRDIADPVSGLFYFGEGEGGVRTIILTIYPHEEIEVEE 

TFIIia^LVKGEyUCLDSRAKDVTLTIQEFGDPNGVVQFAPETLSFCKTYSEPLA 

LEGPLLITFFVRRVKGTFGEIMVYWELSSEFDITEDFLSTSGFFTIADGESEA 

SFDVHLLPDEVPEIEEDYVIQLVSVEGGAEIiDLEKSITWFSVYANDDPHGVFA 

LYSDRQSILIGQNLIRS IQINITRIAGTFGDVAVGLRISSDHKEQP. IVTENAE 

RQLVVKTCATYKVDWPIKNQVFLSLGSNFTI^LVTVMLVGGRFYGMPTILQE 

AKSAVLPVSEKAANSQVGFESTAFQLMNITAGTSHVMISRRGTYGAI>SVAWTT 

G YAPGLE I PEF I WGNMTPTLGSLS FSHGEQRKG VFLWTFP S PGWPEAFVLHL 

SGVQSSATCGAQLRSGFIVAEIEPMGVFQFSTSSRMirVSEDTQMIRLHVQRL 

FGFHSDLI KVSYQTTAGSAKPLEDFEPVQNGEIjFFQKFQTEVDFEITIIKDQL 

SEIEEFFYINLTSVEIRGLQKFDVNWS PRLNLDFSVAVITILDNDDLAGMDI S 

FPETTVAVAVDTTLI PVETBSTTYLSTSKTTT^ P 

EKLVTUiGTPAVSEKP0VATVT ANVS IHGTFS 1/3 PSI VYIEEEMKNGTFNTAE 

VLIRRTGGFTGNVS ITVKTFGERCAQMEPNALPFRGIYGISNLTWAVEEEDFE 

EQTLTLIFLDGERERKVSVQILDDDEPEGQEFFYVFLTNPQGGAQIVEGKDDT 

GFAAFAMVIITGSDIilNGIIGFSEESQSGLEIJlEGAVMRRLHLIVTRQPNRAF 

EDVKVFlTOVTLNKTVVVLQKDGVNLMEBIiQSVSGTTTC^ S I ELKP 

EKVPQVEVYFFVELYEATAGAAINNSARFAQIKILESDESQSLVYFSVGSRLA 

VAHKKATLI SLQVARDSGTGLMMSVMFSTQEIiRS AETIGRTI I S PAI SGKDFV 

ITEGTLVFEPGQRSTVLDVILTPETGSLNSFPKRFQIVLFDPKGGARIDKVYG 

TANITLVSDADSQAIWGLADQLHQPVNDDILNRVLHTI SMKVATENTDEQLSA 

MMKLX EKITTEGKI QAFS VASRTLFYEI LCS LINPKRKDTRGFSHFAELTENF 

AFSLLTinrrCGSPGBKSKTILDSCPYLSIIJUiHWYPOT 

I PERLLDVQDAE IMAGKSTCKLVQFTEYS SQQWF I SGNNLPTLKNKVIiS LS VK 

GQSSQLLTNDNEVLYRI YAAEPRI I POTSLCLLWNQAAAS WLSDSQFCKVI EE 

TADYVECACLHMSVYAVYARTDOTjSSYNEAFFTSGFICISGLCIAVIiSHIFCA 

RYSMFAAKLI»THMMAASLGTQIIjFLASAYAS PQLAEESCSAMAAVTHYLYLCQ 

FSWnjIQSVNFWYVLVMOTEHTERRYLLFFLL^ 

QSMSQIYGLIHGDLCFIPNVYAALFTAALVPLTCLVWFWFIHAYQVKPQWK 
AYDDVFRGRTNAAEIPLILYLFALISVTWLWGGLHMAYRHFT^VLFVIFNSti 
QI^\YPtiFYEliI^*I>QSSSASPGGVDYII^GSTVTFQHGQNLSFINISIIDDlJ 
ESEFEEPIEIIiLTGATGGAVLGRHLVSRIIIAKSDSPFGVIRFLMQSKISIAN 
PNSTMILSLVLERTGGLU3EIQVNWBTVGPNSQEALLPQNRDIADPVSGIiFYF 
GEGEGGVRTIILTIYPHEEIEVEETFIIKLHIiVKGEAKLDSRAKDVTI/TIQEF 
GDPNGVVQFAPETLSKKTYSEPLALEGPLLITFFVRRVKGTFGEIMVYWELSS 
EFDITEDFLSTSGFFTIADGESEASFDVHLLPDEVPEIEEDYVIQLVSVEGGA 
EIiDIiEKS ITWFSVYANDDPHGVFALYSDRQS I LI GQNL IRS IQIN ITRLAGTF 
GDVAVGLRI SSDHKEQPI VTENAERQLVVKDGATYKVDVVPI KNQVFLSLG SN 
FTLQLVTV>U^VGGRFYGMPTIIX3EAKSAVLPVSEKAANSQVGFESTAFQLMNI 
TAGTS HVM I S RRGTYG ALS VAWTTG YA PG LE I PEFI WGNMTPTLGSLSFSHG 
EQRKGVFLWTFPSPGWPEAFVIjHIjSGVQSSAPGGAQLRSGFIVAEIEPMGVFQ 
FSTSSRNI IVSEDTQMIRLHVQRLFGFHSDLI KVSYQTTAGSAKPLEDFEPVQ 
NGELFFQKFQTEVDFEITIINDQLSEIEEFFYINIiTSVEIRGLQKFDVNWSPR 
LNLDFSVAVITIL£>NDDLAGMDISFPETTVAVAV^ 

TTT I LQ PTNWA IVTEATGVS Al P EKLVTLHGT P AVS E KPDVATVTANVS IHG 
TFSLGPSI VYI EEEMKKGTFNTAEVLI RRTGGFTGNVS ITVKTFGERCAQMEP 
NALPFRGIYGISNLTWAVEEEDFEEO^njTLIFXIXSERERKVSVQILDDDE PEG 
QEFFYVFLTNPQGGAQIVEQKDDTGFAAFAMVIITGSDLHKGIIGFSEESQSG 
LEIJIEGAVMRRLHLIVTTIQPNRAFEDVKVFTO^ 

QSVSGTTTCTMGQTKCFISIELKPEKVPQVEVYFPVELYEATAGAAINNSARF 
AQIKILESDESQSLVYFSVGSRLAVAKKKATLlSIiQVARDSGTGLMMSVNFST 
QElJtS AETIGRTI IS PAI SGKDFVITEGTLVFEPGQRSTVLDVILTPETGSLN 
S F PKRFQI VLFDPKGGARIDKVYGTANITLVS D ADSQAI WGIADQLHQPVNDD 
II^VLOTISMK\^TEim}EQLSAMKHLIEKITTEGKIQAFSVASRT^ 
CSLINPKRKDTRGFSHFAELTENFAFSLLTNVTCGSPGEKSKTILDSCPYIiSI 
LALHWYPQQI NGHKFEGKEGDYI RI PERLLDVQDAEIMAGKSTCKLVQFTEYS 
S QQW F I SGNNLPTLKNKVLSLSVKGQS S QLLTNDNE VLYR I YAAE PRI I POTS 
LCLLVWQAAASWLSBSQFCKVIEETADYVECACLHMSVYAVYARTDNl^ 
AFFTSGFICIS G LCLAVLSH I FCARY SMF AAKLLTHMMAAS LGTQ I LFLAS AY 
ASPQIAEESCSAMAAVTHYLYIjCQFSWMLIQSVNFWYVLVMNDEHTERRYLLF 
FLLSWGLPAFVVILLIVILKGIYHQSMSQI YGLIHGDIjCFI PNVYAALFTAAL 
VPLTCLVWFWFIHAYQVKPOWKAYDDVFRGRTNAAEI PlilLYLFALISVTW 
LKGGLHMAYRHFWMLVLmFNSLQIiL^^ 

KKSTFVLTCIiLS PDS KGLGVLCFLNTEWAFQVH 
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Amino acid segment containing signal peptide (A=Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F=PhenylaIanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S = Serine, 
T=Threonine, V= Valine, W=Trypt6phan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion) 


363 


1102 


2 


2855 


AAGATMERDGCAGGGSRGGEGGRAPREGPAGNGRDRGRSHAAE 

APGDPQAAASIXAPMDVGEEPLEKAARARTAKDPNTYKVLS LV 

LSVC^TTILGCIFGLKPSCAKEVKSCKGR'CPERTFG\NCRCD 

AACVELG\NCCLGLPGGTCI\EP\EHIW\TCNKFRCG\EKRLT 

RSI*CACSDDCKD\RGDCLPSNLQFLCVQGE\KSWGRKNPCESH 

LMEP\QCP\AGFETPSLPLLIF/SLDGFRAEYLHTWGGLIjPVI 

SKLKKCGTYTKNMRPVYPTKTFPNHYS IVTGLYPESHGI INNK 

MYDPKMNASFSLKSKEKFNPEWYKGEPXWVTAKYQGLKSGTFF 

WPGSDVEINGIFPDIYKMYNGSVPFEERILAVLQWLQLPKDER 

PHFYTLYLEEPDS SGHS YGPVS SEVIKAIjQRVDGMVGMIiMDGL 

KELNLHRCLNIiILISDHGMEQGSCKKYIYLI^^ 

YGPAARLRPSDVPDKYYS FNYEGIARNLS CREPNQHFKPYLKH 

FLPKRLHFAKSDRIEPLTFYLDPQWQLALNPSERKYCGSGFHG 

SDNVFSNMQALFVGYGPGFKHGIEADTFENIEVYNLMCDLLNL 

mniv mnmrriTTriCT XTTTT T Vh"mT TVPT^VUDVli 1 ^ 7TI"DT AjPi/^lD l* M I 'TJTvTD'OT^ 

TPAPl^GTHGSljNHliiiKiJPVx i J?J\ilirJ^Vilr'XjVyv-t'r liuNirKly . 

NLGCSCNPSILPIEDFQTQFNLTVAEEKIIKHETLPYGRPRVL 

QKENTICLLSQHQFMSGYSQDILMPLWTSYTVDRNDSFSTEDF 

SNCLYQDFRIPLSFVHKCSFYKNNTKVS YGFLS PPQLNKNS SG 

IYSEAIiLTTNIVPMYQSFQVIWRYFHDTLLRKYAEERNGVNW 

SGPVFDFDYrX3\RODSL\ENLRQKRRVHPVTQENFWIPNSTSF 

v /\nrr tcM irrvrcrsTDT TJfA TTMT \ 'n r PT.^T7'D'Pr r T.HP'nWT'M'Q'P r rr t 
I / V VXiidl* LiXll* \HiiN J-i \Lf 1 bur ir g \-ijm\XJ rt IKOn A V* 

\VHG\KHDSSW\VEEFVKCLHRA\RITGC*GTSLGLSFYQQRK 
EPVSDILKLKTHIiPTFSQED 


364 


1103 


657 


1 


TVPPPPGGPSPAPLHPKRSPTSTGEAELKEERLPGRKASCSTA 
GSGSRGIiPPL \ S PMVS SAHNPNKAE IPERRKDSTSTPNNLPPS 
MMTRRNTYVCTERPGAERPSLLPNGKENSSGTPRVPPASPSSH 
SLAPPSGERSRLARGSTIRSTFHGGQVRDRRAGGWGWFFNKHA 
LQRAPRNAGAPSLMPGHRTVLINYGGGQDLKNWETCLAAPPNK 
HRR 


365 


1104 


1 


1313 


HTLHHS S PTSEAEE FVS RLSTQNYFRSLPRGTSNMTYGTFNFL 
GGRLMIPNTGISLLIPPDAIPRGKIYEIYLTLHKPEDVRLPLA 

LRLKKQSCEGSWEDVLHLGEEAPSHLYYCQLEASACYVFTEQL 
SRYALVGEALS VAAAKRLKLLLFAPVACTS LEYN I LVYCLHDT 
HDALNVVVQLEKQLQGQIilQEPLVLHFKDSYHNLRLS IHDVPS 
SLWKSKLLVSYQEIPFYHIWNGTQRYLHCTFTLERVSPSTSDL 
ACKLWVWQVEGDGQSFS INFNITKDTRFAELLALESEAGVPAIi 
VGPSAFKIPFLIRQKIISSLDPPCRRGADWRTrAQia^HLDSHL i 
SFFASKPSPTAMILNLWEARHFPNGNLSQLAAAVAGTGPAGRW 

LLSQCSEAEC 


366 


1105 


1 


343 


GSAAGQVQQQQQRRH<MGKVTVKYDRKELRKRLVIiEEWIVEQL 
GQLYGCEEEEMPEVEIDIDDLFDAYSDEQRASKLQEALVDCYK 
PTEEFIKELLSRIRGMRKIiSP\PQKKSV 
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Amino acid segment containing signal peptide (A = Alanine, 
C= Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S= Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


367 


1X06 


2 


1398 


IMLDGRVRWLTPVI S ALWEAEMEDVIARMQDEKNGI PIRTVKS 

FLSKIPSVFSGSDIVQWIilKNLTIEDPVEALHLGTLMAAHGYP 

DOTcnTurr hpt VTvrVTWVTS T?nT D V TTW "D Q "bJCWf? "D P'MTTYY ZWTVT .CK* 
r Ir XoUrl V J-i X i_ilvUi-Aj 1 c IKf yl rlf V»JcrOl'J>— *iEixrc*J- , i xuiav iuva 

RTMQNKARLELADYEAESLARLQRAFARKWEFI FMQAEAQAKV 
DKKRDKIERKILDSQER7VFWDVHRPVPGCVOTTEVDIKKSSRM 
RNPHKTRKS VYGLQND IRSHS PTHTPTPETKPPTEDELQQQ I K 
vwn T m ,F»P HP T .TCM Q KVAD T/LS YTEOYLE YD P FLL P PDP SNP W 
LSDDTTFWELEASKEPSQQRVKRWGFGMDEALKDPVGREQFLK 
FIiESEFSSENLRFWLAVEDLKKRPIKEVPSRVQEIWQEFLAPG 
APSAINLDSKSYDKTTQNVKEPGRYTFEDAQEHIYKLMKSDSY 
PRFIRSSAYQELLQAKK\KGKSLTSKRI/TSLAQSY 


368 


1107 


1 


461 


GTRDYPRIVNHLDHTYVTAPQAFMMFQYFVKWPTVYMKVDGE 
VLTTNQIYVTRHJEKAAYVLMGDQGLPGVFILYELSPMMVNIjTE 
IHTFFSLFLTIVGA\TIGGMFFEHFVINYIiTHKWGLGFYFKNE 
NSLQGGHRTLYGVNFFMYWSLRGGS 


369 


1108 


2 


1522 


SVWWNSQRQFVVRAWGCAGPCGRAVFLAFGIiGLGLIEEKQAES 
RRAVSACQEIQAIFTQKSKPGPDPLDTRRLQGFRLEEYIiIGQS 
IGKGCSAAVYEATMPTLPQNLEVTKSTGLLPGRGPGTSAPGEG 

ALAGEYG AVTYRKS KRGP KQLAPHPN 1 1 RVLRAFTS SVPLLPG 
ALVDYPDVLPSRLHPEGLGHGRTLFLVMKNYPCTLRQYLCVNT 
PS PRIiAAMMLLQLLEGVDHLVQQGI AHRDLKSDNILVELDPDG 
CP WLVT AD FGCCIiADES IGLQIxPFSS WYVDRGGNGCLMAPEVS 
TARPGPRAVIDYSKT^DAWAVGAIAYEIFGLVNPFYGQGKAHLE 
SRSYQEAQLPALPESVPPDVRQLVRALLQREASKRPSARVAAN 
VLHXSLWGEHILALKl^KL^ 
CVETKMKMLFLANLECETLCQAALLLCSWRAAL 


370 


1109 


105 


1252 


RPLLRLAELPDHCYRMNSSPAGTPSPQPSRANGNINLGPSANP 
NAQPTD FD FLKVI GKGOTGKVLLAKRKSDGAFYAVKVLQKKS I 
LKKXEQSHIMAERS VLLKNVRHPFLVGLRYS FQTPEKLYFVLD 
YWGGELFFHLQREPJ^FLEPRARFYAAEVASAIGYI^SIjNI I y 
RDLKPENILLDCQGHVVLTDFGIiCKEGVEPEDTTSTFCGTPEY 
T^EVL\RKEPYDRAVDWWCIiGAVLYEMLHGLPPFYSQDVSQM 
YENIl^QPLQIPGGRWAACDI^SIiliHKDQRQPXGSKADFLE 
IKNHVFFSPINWDDLYHKRLTPPFNPNVTGPADLKHFDPEFTQ 
EAVS KS IGCTPDTVAS S S GAS S AFLGFS YAPEDDDI LDC 
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Amino acid segment containing signal peptide (A == Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N= Asparagine, 
P= Proline, Q=Glutamine, R=Arginine, S= Serine, 
T=Threonine, V= Valine, W= Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


371 


1110 


3 


1608 


RPQTLKGHQEKIRQRQS ILPPPQGPAP I PFQHRGGDSPEAKNR 
VGPQVPLSEPGFRRRESQEEPRAVLAQKIEKETQILNCALDDI 
EWFVARLQKAAEAFKQLNQRKKGKKKGKK^AEGVLTLRARPP 
\SEGEFIDCFQKIKLAINLLAKLQKHIQNPSAAELVHFLFGPL 

X/iJX V JN X wXTU liUvu V r \ t 1 ' " U E UJvvJA X 1 i V f I\£inwJUnlJW 

LGESWMRPRSEWPREPQVPLYVPKFHSGWEPPVDVLQEAPWEV 
EGLASAP IEEVS PVSRQS IRNSQKHS PTSEPTPPGDALPPVS S 
PHTHRGYQPTPAMAiCYVlCILYDFTARNA^ 
DGRQWWKLRSRSGQAGYVPCNILGBARPEDAGAPFEQAGQKYW 
GPAS PTHKLPPS FPGNKDELMQHMDEVNDELIRKISNIRAQPQ 
RHFRVERSQPVSQPLTYESGPDEVRAWLEAKAFSPRIVENLGI 
LTGPQLFSLNKEELKKVCGEEGVRVYSQLTMQKAFLEKQQSGS 
ELEELMNKFHSMNQRRGEDS 


372 


1 1 1 T 

11X1 


3 




a xawm A7Q q d 21 Tr2av*T . Q a e VfJD^ T ,WT »V ATWJXTjTjD T CP T TjVA 
AntlCiVJli V OO r nJLwi X JUD AO 1 Vji/O JJ v vuvni v vrtuui/x^g xu vn 

VPESLPEKMRPVSWGAQISWKQADPFASLKKVGKDSTVLL\IC 
ITVCLSYLPEAG\QYSSFF\LYLR\QVIGFG\SVKIAAFIAMV 
GILS I VAQTAFLS IIJMRSLGNKNTVLLGl^FQ^rJ^IlAWyGFGS 
QAWMMWAAGTVAAMS S ITFPAIS ALVSRNAESDQQGVAQGI IT 
GIRGLCNGIjGPALYGFIFYMFHVELTEIiGPKLNSNNVPLQGAV 
IPGPPFLFGACIVLMSFLAALFIPEYSKASGVQKHSNSSSGSL 
TNTPERGSDEDIEPLLQDSSIWELSSFEEPGNQCTEL*TRQKV 
GFCIRHL 


373 


1112 


1 


1950 


MAAGLATWLPFARAAAVGWLPLAQQPLPPAPGVKASRGDEVLV 
VNVSGRRFETWKNTLDRYPDTLLGSSEKEFFYDADSGEYFFDR 
DPDMFRHVI1NFYRTGRLHCPRQECIQAFDEEI1AFYGLVPELVG 
DCCLEEYRDRKKENAERLAEDEEAEQAGLX3PALPAGSSLRQRL 
WPJVFENPHTSTAAIjVFYYVTGFFIAVSVIANVVETIPCRGSAR 
RSSREQPCGERFPQAFFCMDTACVLIFTGEYLLRLFAAPSRCR 
FLRSVMSLIDVVAILPYYIGLLVPKNDDVSGAFVTLRVFRVFR 
T FTCF Q p Tig OGTVR T 'LGYTT.ICS CAS ELGFLLFS LTMAI 1 1 FATVM 
FYAEKGTNKTNFTS IPAAFWYTIVTMTTLGYGDMVPSTIAGKI 
FGS ICSLSGVLVIALPVPVIVSNFSRI YHQNQRADKRRAQQKV 
RLAR IRLAKS GTTNAFLQYKQNGGLED SGSGEEQAVCVRNRS A 
FEQQHHHLIiHCLEKTTCHE FTDELTFS EALGAVS PGGRTSRST 
SVS SQPVGPGS LLS SCCPRRAKRRAIRLANSTASVSRG\SMQE 
LDMIiAGL\RRSHAP\QSRSSL\NAKPHDSLDLNCDSG\DFVAA 
IISIPTPPANTPDESQPSSPGGGGRAGSTLRNSSLGTPCLFPE 
TVKISSL 


374 


1113 


4 


664 


GWGKPFKDWTTGGQDTGGEPALLVGAGEGRAPRLNCPSGQIRS 
PGPGDLS I YDNWIR YFNRS S P VYGLVP/RSKTS AR I YPTYHTA 
FDTFDYVDKFIiDPGEEGDKGHPETRTGEAED*ALAI*SPCRR\ F 
S SHQAVARTAGS VILRLSDS FFLPLKVSDYSETLRS FLQAAQQ 
DLGALLEQHS ISLG PLVTAVE KFE AE AAALGQRI S TLQKG S PD 
PLQVRML 
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Amino acid segment containing signal peptide (A = Alanine, 
OCysteine, D=Aspartic Acid, E= Glutamic Acid, 
F=PhenyIaJanine, G=Glycine, H-Histidine, I=Isoleucine, 

IV. —* JLiYoUiC, L< — LrfCUClllC, 1V1 — 1V1CU11U11111C) —rtaj^cu aglltw, 

P=Proline, Q=Glutarnine, R=Arginine, S=Serine, 
T=Threonine f V=Valine, W=Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


375 


1114 


1 


1147 


GIRGGGSLASGGPGPGHASLSQRLRLYIiADSWNQCDLVALTCF 
IiLGVGCRLTPGLYHLGRTVLC IDFMVFTVIJLIiIiH I FTVNKQLGP 
KIVIVSKMMKDVFFFLFFLGVWIiVAYGVATEGLLRPRDSDFPS 
I LRRVF YRPYLQ I FGQ I PQEDMDVALMEHSNCS S EPGFWAHP P 
GAQAGTCVS QYANWLWLLLVT FLLVANI LLVNLLI AMFS YTF 
GKVQGNSDLYWKAQRYRLIREFHSRPALAPPFIVISHLRLLLR 
QLCRRPRS PQPS S PALEHFRVYLSKEAERKLLTWES VHKENFL 
LARARDKRESDSERLKRTSQKVDLALKQLGHIREYEQRLKVLE 
REVQQCSRVLGWVAEALSRSALLPPGGPPPPDLPGSKD 


376 


1115 


3 


329 


L I KLC KS KAKS CENDLEMGMLNS KFKKTRYQ AGMRNS ENLT AN 
NTLS KPTRY/ QGELKE IKQD I S S LRYELLEEKSQATGELADL I 
QQLSEKFGKNLNKDHLRVNKGKDI 


377 


1116 


1 


2043 


LPLLHAGFNRRFMENSSIIACYNELIQIEHGEVRSQFKLRACN 
S VFTALDHCHEAIE ITSDDHVI QYVNPAFERMMGYHKGELLGK 
ELADLPKSDKKRADLLDTINTCIKKGKEWQGVYYARRKSGDS I 
QQHVKITPVIGQGGKIIIHFVSLKKLCCTTDNNKQIHKIHRDSG 
DNSQTEPHS FRYKNRRKE S IDVKS I S SRGSDAPS LQNRRYPSM 
ARIHSMTIEAPITKVINI INAAQENS PVTVAEALDRVLEILRT 
TELYSPQLGTKDEDPHTSDLVGGLMTDGLRRLSGNEYVFTKNV 
HQSHSHIAMPITINDVPPCISQLLDNEESWDFNI FELEAITHK 
RPLVYLGLKVFSRFGVCEFLNCSETTLRAWFQVIEANYHSSNA 
YHNSTHAADVLHATAFFLGKERVKG S LDQLDEVAAL I AATVHD 
VDHPGRTNSFL\CNAGSELAVLYNDT\AV\LESHHTALAFQ\L 
TVKDTK\ CNI FKNID /RGNHYRTLRQAI IDMVLATEMTKHFEH 
VNKFVNS INKPMAAEIEGSDCECNPAGKNFPENQILIKRMMIK 
CADVANPCRPLDLC IEWAGRI S EEYFAQTDEEKRQGLPWMPV 
FDRNT C SIPKSQISFI D YF I TDM FD AWD AF AHL P ALMQHLADN 
YKHWKTLDDLKCKSLRLPSDRLKPSHRGGLLTDKGHCESQ 



229 



WO 01/53455 



PCT/USOO/35017 



SEQ 
ID 
NO: 
of 

Nucleic 
Acids 



SEQ 
ID 
NO: 
of 

Amino 
Acids 



Predicted 
beginning 
nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 



Predicted 
end 

nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 



Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P= Proline, Q-Glutamine, R=Arginine, S= Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X— Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 



378 



1117 



3585 



AFLSKVEEDDYPSEELLEDENAINAKRSKEKNPGNQGRQFDVN 
LQVPDRAVLGT IHPDPEI EE SKQETSMI LDS EKTS ETAAKGVN 
TGGREPNTMVEKERPLADKKAQRPFERSDFSDSIKIQTPELGE 
VFQNKDSDYLKNDNPEEHLKTSGLAGEPEGELS KEDHENTEKY 
MGTESQGSAAAEPEDDSFHWTPHTSVEPGHSDKREDLLIISSF 
FKEQQSLQRFQKYFNVHELEALLQEMSSKLKSAQQESLPYNME 
KVLDKVFRASESQILSIAEKMLDTRVAENRDLGMNENNIFEEA 
AVLDDIQDIiIYFVRYKHSTAEETATLVMAPPIiEEGIjGGAMEEM 

qplhednfsrektaelnvqvpee pthldqrv igdthas evsqk 
pntekdldpgpvttedtpmdaidankqpetaaeepasvtplen 
ailliysfmfyltkslvatlpddvqpgpdfyglpwkpvfitaf 
lgiasfai flwrtvlwkdrvyqvteqqi seklkt imkentel 
vqklsnyeqkikeskkhvqetrkqnmilsdeaikykdkiktle 
knqe ilddtaknlrvmles ereqnvknqdli senkks ieklkd 
vismnasefsevqialneaklseekvksechrvqeenarlkkk 
keqlqqeiedwsklhaelseqiksfeksqkdlevalthkddni 
naltncitqlnllecesesegqnkggndsdelangevggdrne 
kmknqikqmmdvsrtqtaisvveedlkllqlklXrasvstkcX 
nledqvkkleddrnslqaakagledecktlrqkveilnelyqq 
kemalqkklsqeeyerqerehrlsaadekavsaaeevk7tykrr 
ieemedelqktersfknqiathekkahenwlkaraaeraiaee 
kreaanlrhklldltqkmamlqeepvivkpmpgkpntqnpprr 
gplsqngsfgpspvsggecsppltveppvrplsatlnrrdmpr 
sefgsldgplphprwsaeasgkpspsdpgsgtatmmnsssrgs 
sptrvldegkvnmapkgp p p fpgvplms tpmggpvppp irygp 
ppqlcgpfgprplpppfgpgmrpplglrefapgvppgrrdlpl 
hprgflpghapfrplgslgpreyfipgtrlpppthgpqeyppp 
pavrdllpsgsrdepppasqstsqdcsqalkqsp 



230 



WO 01/53455 



PCT/US00/35017 



SEQ 
ID 
NO: 
of 

Nucleic 
Acids 


SEQ 
ID 
NO: 
of 

Amino 
Acids 


Predicted 
beginning 
nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Predicted 
end 

nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D-Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L= Leucine, M=Memionine, N=Asparagine, 
P=Proline, Q=Glutarnine, R=Arginine, S=Serine, 
T= Threonine, V=Valine, W= Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /^possible nucleotide deletion, 
\= possible nucleotide insertion) 


379 


1118 


3 


2946 


MAADSEPESEVFEITDFTTASEWERFISKVEEVLNDWKLIGNS 
LGKPLEKGIFTSGTWEEKSDEISFADFKFSVTHHYLVQESTDK 
EGKDELLEDVVPQSMQDLLGMNNDFPPRTuicXVRWYGLREFVV 
IAPAAHSDAVLS ES KCNLLLS SVS I ALGNTGCQVPLFVQIHHK 
WRRMWGECQGPGVRTDFEMVHIxRKVPNQYTHLSGLLDIFKSK 
IGCPLTPLPPVSIAIRFTYVLQDWQQYFWPQQPPDIDALVGGE 
VGGIiEFGKLPFGACEDPI SEIiHLATTW\PHLTEGI IVDNDVYS 
DLDPIQAPHWSVRVRKAENPQCLLGDFVTEFFKICRRKESTDE 
ILGRSAFEEEGKETADITHALSKLTEPASVPIHKLSVSNMVHT 
AKKKIRKHRGVEES PLNNDVLNTILLFLFPDAVS EKPLDGTTS 
TDNNNPPSESEDYNIiYNQFKSAPSDSLTYKLALCLCMINFYHG 
GLKGVAHLWQEFVLEMRFRWENNFLIPGLASGPPDLRCCLLHQ 
KLQMLNCC IERKKARDEGKKTS ASDVTNI YPGDAGKAGDQLVP 
DNLKETDKEKGEVGKSWDSWSDSEEEFFECLSDTEELKGNGQE 
SGKKGGPKEMANLRPEGRLYQHGKLTLLHNGEPIiYI PVTQEPA 
PMTEDIiLEEQSEVIiAKLGTSAEGAHIjRARMQSACLLSDMESFK 
AANPGCSLEDFVRWYSPRDYIEEEVIDEKGNWLKGELSARMK 
I PSNMWVEAWETAKP I PARRQRRLFDDTREAEKVLHYLAIQKP 
ADLARHLLPCVIHAAVLKVKEEESLENISSVKKIIKQIISHSS 
KVLHFPNPEDKKLEE I IHQ ITNVEAL I ARARSLKAKFGTEKCE 
QEEEKEDLERFVSCLLEQPEVLVTGAGRGHAGRI IHKLFVNAQ 
RAAAMTPPEEELKRMGSPEERRQNSVSDFPPPAGREFILRTTV 
PRPAPYSKALPQRMYSVLTKEDFRLAGAFSSDTSFF 


380 


1119 


2333 


670 


S PTRTGDRSVSLI VFLTEGKPTVGETHTLKILNNTREAARGQV 
CIFTIGIGNDVDFRLLEKIiSLENCGLTRRVHEEEDAGSQLIGF 
YDEIRTPLLSDIRIDYPPSSWQATKTLFPNYFNGSEIIIAGK 
LVDRKLDHLHVEVTASNS KKF 1 1 LKTDVP VRPQKAGKDVTG S P 
RPGGDGEGDTNHIERLWSYLTTKELLSSWLQSDDEPEKERLRQ 
RAQALAVSYRFLTPFTSMKLRGPVPRMDGLEEAHGMSAAMGPE 
PWQSVRGAGTQPGPLLKKPYQPRIKISKTSVDGDPHFWDFP 
LSRLTVCFNIDGQPGDILRIiVSDHRDSGVTVNGELIGAPAPPN 
GHKKQRTYLRTITILINKPERSYLEITPSRVILDGGDRLVLPC 
NQSVWGS WGLEVSVSANANVTVTIQGS I AFVILIHLYKKPAP 
FQRHHLGFYIANSEGLSSNOTGLLGQFIjNQDARLTEDPAGPSQ 
NLTHPLIiLQVGEGPEAVLTVKGHQVPVVWKQRKIYNGEEQIDC 

v^ar^aaklidgeykdylashpfdtgmtlgqgmsrel 


381 


1120 


102 


426 


vtleslscshadnwkqeltkfispdqlpvefggtmtdpdgnpk 
cltkinyggevpksyylckqvrlqyehtrsvgrgsslqvenei 
lfpgcvlrcpevlqhlqpgs f 
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382 


X121 


3 


3726 


PAAPEHTDPSEPRGSVSCCSLLRGLSSGWSSPLLPAPVCNPNK 
AIFTVDAKTTEILVANDKACGLLGYSSQDLIGQKLTQ^FLRSD 
SDVVEALSEEHMEADGHAAVVFGTVVDIIS'RSGEKIPVSVWMK 
RMRQERRLCCVVVLEPVERVSTWVAFQSDGTVTSCDSLFAHLH 
GYVSGEDVAGQHITDLIPSVQLPPSGQHIPKNLKIQRSVGRAR 
DGTTFPLSLKLKSQPSSEEATTGEAAPVSGYRASVWFCTISG 
L ITLLPDGTI HG INHS FALTLFG YGKTELLGKNI TFLI PGFYS 
YMDLAYKSSLQLPDLASCLDVGNESGCGERTLDPWQGQDPAEG 
GQDPRINWLAGGHWPRDEIRKLMESQDIFTGTQTELIAGGQ 
LLSCLSPQPAPGVDNVPEGSLPVHGEQALPKDQQITALGREEP 
VAIESPGQDLLGESRSEPVDVKPFASCEDSEAPVPAEDGGSDA 
GMCGLCQKAQLERMGVSGPSGSDLWAGAAVAKPQAKGQLAGGS 
LLMHCPCYGSEWGLWWRSQDLAPSPSGMAGLSFGTPTLDEPWL 
GVENDREELQTCLIKEQLSQIiSLAGAIiDVPHAELVPTECQAVT 
APVSS CDLGGRDLCGGCTGS S SACYALATDLPGGLEAVEAQEV 
DVNSFSWNLKELFFSDQTDQTSSNCSCATSELRETPSSLAVGS 
DPDVGSLQEQGSCVLDDRELLI^TGTCVDLGQGRRFRESCVGH 
DPTEPLEVCLVSSEHYAASDRESPGHVPSTLDAGPEDTCPSAE 
EPRLNVQVTSTPVIVMRGAAGLQREIQEGAYSGSCYHRDGLRL 
S IQFEVRRVELQGPTPLFCCWLVKDLLHSQRDSAARTRLFLAS 
. LPGSTHSTAAELTGPSLVEVLRARPWFEEPPKAVELEGIiAACE 
GEYSQKYSTMSPLGSGAFGFVWTAVDKEKNKEVVVKFIKKEKV 
LEDC^IEDPKLGKVTLEIAILSRVEHANIIKVLDIFENQGFFQ 
LVMEKHGSGLDLFAFIDRHPRliDEPIiASYIFRQVRAG\QSRLV 
SAVGYIiRLKDIIHRDIKDENIVIAEDFTIKLIDFGSAAYLERG 
KLFYTFCGTIEYCAPEVLMGNPYRGPELEMWSIiGVTLYTLVFE 
ENPFCELEETVEAAIHPPYLVSKELMSLVSGLLQPVPERRTTL 
EKLVTDPWWQPVNIiADYTWEEVFRVNKPESGVLSAAS 
RSLSDVAQAQELCGGPVPGEAPNGQGCLHPGDPRLLTS 


383 


1122 


177 


1365 


PGTSAATCRFLSPPVI SLS FTGLCISDLWAVNGVWILVETFM 

LKGGNFFSKHVPWSYLVFLTIYGVELFLKVAGLGPVEYLSSGW 

NLFDFSVTVTAFLGLLALALNMEPFYFrVVT^ 

ERYRNVLDTMFELiLPRMASMLTLLIFYYSFAIVGMEFFCGIV 

FPNCCOTSTVADAYRWRNHTVGNRTVVEEGYYYLmFDNILNS 

FVTLFELTVVNNWYI IMEGVTSQTSHWSRLYFMTFYIVTMVVM 

T I IVAF I LEAFVFRMNYS RKNQDS EVDGG I TLEKE I S KEELVA 

VLELYREARGASSDVTRLLETLSQMERYQQHSMVFTiGRRSRTK 

SDLSLKMYQEEIQEWYEEHAREQEQQRQLSSSAAPAAQQPPGS 

RQRSQTVT 
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384 


1123 


1 


986 


LAGVGTQAPPRRPGGEMAAGQNGHEEWVGSAYLFVESSLDKW 
LSDAYAHPQQKVAVYRALQAALAESGGSPDVLQMLKIHRSDPQ 
LIVQLRFCGRQPCGRFLRAYREGALRAALQRSLAAALAQHSVP 
LQL\DLRAGAERLEALLADEERCLSCXIiAQQPDRLRDEELAEIj 
ED ALRNLKCGS G ARGGDGEVAS APLQ P P VP S LS E VKP P P P P P P 
AQTFLFQGQPWNRPLSLKDQQTFARSVGLKWRKVGRSLQRGC 
RALRDPALDSLAYEYEREGLYEQAFQLIiRRFVQAEGRRATLQR 
LVEALEENELTSIiAEDLIiGLTDPNGGLA 


385 


1124 


2409 


399 


SSKPKLKKRFSLRSVGRSVRGSVRGILQWRGTVDPPSSAGPLE 
TS SGPP VLGGNSNSNS SGGAGTVGRGLVSDGTS PGERWTHRFE 
RLRLSRGGGALKDGAGMVQREELLS FMGAEEAAPDPAGVGRGG 
GVAGPPSGGGGQPQWQKCRLLLRSEGEGGGGSRLEFFVPPKAS 
RPRLS I PCSS ITDVRTTTALEMPDRENTFVVKVEGPSEYIMET 
VDAQHVKAWVSDIQECLSPGPCPATSPRPMTLPLAPGTSFLTR 
ENTDSLELS CLNHS ES LP S QDLLLGPSESNDRLSQGAYGGLSD 
RPSASISPSSASIAASHFDSMELLPPELPPRIPIEEGPPAGTV 
HPLSAPYPPLDTPETATGSFLFQG\EPEGGEGDQPLSGYPWFH 
GMLSRLKAAQLVLTGGTGSHGVFLVRQS ETRRGEYVLTFNFQG 
KAKHI^SIjNEEGQCRVQHLWFQSIFDMLEHFRVHPIPLESGG 
SSDWLVSYVPSSQRQQGEQSRSAGEEVPVHPRSEAGSRLGAM 
RGCAREMDATPNASCTLMPFGASDC\EPTTSHDPPQPPEPPSW 
TDPPQPGEE\EASR\APGSGGQQAAAAAKERQEKEKAGG\GGV 
PEE\LVPW*LVPVGELGEGHRPQAQEAQG^LGPGGDAGVPP\ 
MVQLQQSPIiGG\DGEEGGHPR\AI \NNQYSFV 


386 


1125 


2204 


1042 


FRAPVGTAARSPQWIRRIiPPGIiTKEQLEEQLRPLPAHDYFEF 
FAADLSLYPHLYSRAYINFRNPDDILLFRDRFDGYIFLDSKDP 
EYKKFLETYCVEEEKTSANPETLLGEMEAKTRELIARRTTPLL 
EYIKNRKLEKQRIREEKREERRRRELEKKRLREEEKRRRREEE 
RCKKKETDKQKKIAEKEVRIKLLKKPEKGEEPTTEKPKERGEE 
IDTGGGKQES CAPGAWKARPMEGSLEEPQETSHS GSDKEHRD 
VERSQEQESEAQRYHVDDGRRHRAHHEPERLSRRSEDEQRWGK 
GPGQDRGKKGSQDSGAPGEAMERLGRAQRCDDSPAPRKERLAN 
KDRPALQLYDPGARFRARECGGNRRICKAEGSGTGPEKREEAE 


387 


1126 


176 


800 


GVWGVCVS GLLQVGS QRAQAWRAWS PMETPLTGTFLWPHI PQG 
LFFDDS YGFYPGQVLIGPAKI FS SVQWLSGVKPVLSTKS KFRV 
VVEEVQVVELKVTWITKSFCPGGTDSVSPP/PSVITQENLGRV 
KRLGCFDHAQR/HAWGALSVCLPSQGRASQDCLGMSRKKLRPG 
GGLYGQEGEAPVEEAGCADHVMLPRHPVFPGPFHGRPR 
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388 


1127 


1 


2017 


FRDSSPCSAFEFHCLSGECIHSSWRCDGGPDCKDKSDEENCAV 

atcrpdefqcsdgncihgsrqcdreydckdmsdevgcvnvtlc 
egpnkfkchsgecitldkvcnmardcrdws'depikecgtnecl 
dnnggcshvcndlkigyeclcpdgfqlvaqrrcedidecqdpd 
tcsqlcvnleggykcqceegfqldphtkackavgs i aylfftn 
rhevrkmtldrs e yts l i pnlrnvvaldte vasnr i ywsdlsq 

RMI CSTQLDRAHGVS S YDTVIS RD IQAPDGLAVDWIHSNI YWT 
DSVLGTVSVADTKGVKRKTLFRENGSKPRAIVVDPVHGFMYWT 
DWGTPAKI KKGGLNGVD I YS LVTENIQWPNGI TLDLLSGRLYW 
VDSKLHS I S S IDVNGGNRKTILEDEKRLAHPFSIiAVFEDKVFW 
TDI INEAI FSANRLTGSDVNLLAENLLS PEDMVLFHNLTQPRG 
VNWCERTTLSNGGCQYLCLPAPQINPHSPKFTCACPDGMLLAR 
DMRS CLTEG \EAAVATQETS TVRLKVS STAVRTQHTTTRPVPD 
TSRLPGATPGLTTVEIVTMSHQALGDVAG\ RGN\ EKKPS SVRA 
LS IVLP IV\LLVFLCLGVFLLWKNWRLKNINS INFDNPVYQKT 
TEDEVHICHNQDGYSYPSRQMVSLEDDVA 


389 


1128 


2299 


1148 


RIPGLGPPGSPPPPPHVRGMPGCPCPGCGMAGPRLLFLTALAL 
ELLGRAGGSQPALRSRGTATACRLDNKESESWGALLSGERLDT 
WICSIiLGSLMVGLSGVFPLLVIPLEMGTMTjRSEAGAWRIiKQLL 
S FALGGLLGNVFLHLLPEAWAYTCSAS PGGEGQS LQQQQQLGL 
WIAGILTFLAIiEKMFLDSKEEGTSQAPNKDPTAAAAALNGGH 
CLAQPAAEPGLGAWRS IKVSGYLNLLANTIDNFTHGLAVAAS 
FLVSKKIGLLTTMAILLHE I PHEVGDFAILLRAGFDRWSAAKL 
QLSTALGGLLGAGFAICTQSPKGVEETAAWVLPFTSGGFLYIA 
LVNVLPDLLEEEDPWRSLQQLLLLCAGIVVMVLFSLFVD 


390 


1129 


1 


523 


GKVSAGQAGADRTLRRAPEPRFSQEPTGNSAYPQLRPFLDPQG 
RDLKPS ALVPPTRSHTGRRPWLHTQPLPGPQGRAWGPTC / TPA 
CVDRVLESEEGRREYLAFPTSKS SGQKGRKELLKGNGRRIDYM 
LHAEEGLCPDWKAEVEEFSFITQLSGLTDHLPVAMRLMVSSGE 
EEA 


391 


1130 


1459 


765 


PCGGIRLSASEAATLFGYLWPAGGGGTFLGGFFVNKLRIjRGS 
AVIKFCLFCTVVSLLGILVFSLHCPSVPMAGVTASYGGSLLPE 
GHLNLTAPCNAACSCQPEHYSPVCGSDGLMYFSLCHAGCPAAT 
ETNVDGQKVSGAAAYRPCPPLDPGKGPPCLPLVIGAIVGLPRC 
TETVAVSLRIFPLVIiAM\HCREMHFNLSEKAPPSGFHIRCNFL 
YIPQQHSCTNGNSTMCP 


392 


1131 


1668 


962 


LLRKVGAPGGARGVIRLLDWFERPDGFIiLVLERPEPA\QD\LF 
D F ITERGALDE PLARRF \ FAQVLAAVRHCHS CGWHRD I KDEN 
LLVDLRS GEIiKLIDFGSGATJ^KDTVYTDFDGTRVYS PPEWIRY 
HRYHGRS ATVWSLGVLLYDMVCGDI PFEQDEE ILRGRLLFRRR 
VSPECQQLIRWCLSLRPSERPSLDQIAAHPWMLGADGGAPESC 
DLRLCTLDPDDVASTTSSSESL 
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393 


1132 


3 


817 


GKNSQKASPVDDEQLSVCLSGFLDEVMKKYGSLVPLSEKEVLG 

RLKDVFNEDFSNRKPFINREITNYRARHQKCWFR^ 

MDDLATLDGQNWLNDQVINMYGELIMDAVPDKVHFFNSFFHRQ 

LVTKGYNGVKRWTKKVDLFKKSLLLIPIHLEVHWSLITVTLSN 

RIISFYDSQGIHFKFCVENIRKYLLTEAREKNR\LNLQGWQTA 

VTKC I PQQKNDS DCGVFVLQYCKCLAL\ KQPFQFSQEDMPRVR 

KRIYKELCECRLMD 


394 


1133 


1252 


628 


PPGG*QGSAAKHR/FP/KGYRHPALEARLGRRRTVQEARAT,T»R 
CRRAGISAPVVFFVDYASNCLYMEEIEGSVTVRDYIQSTMETE 
K\TPQGLSNLAKTIGQVIiARMHDEDLIHGDIjTTSNMIiIiKPPLE 
QI^IVLIDFGLSFISALPEDKGVDLYVLEKAFLSTHPNTETVF 
EAFLKS YS TS SKKARPVUCKLDE VRLRGKKRSMVG 


395 


1134 


2 


1595 


RACVFRPEDMMQGEAHPS AS L IDRT I KMRKEITSARKVVLlAWGL 
LNVSMAGMI YTEMTGKLI S S YYNVTYWPLWYIELALASLFSIiN 
ALFDFWRYFKYTVAPTSLVVSPGQQTLLGLKTAVVQTTPPHDL 
AATQIPPAPPSPSIQGQSVLSYSPSRSPSTSPKFTTSCMTGYS 
PQLQGLS S GGSGS YS PGVTY S PVSG YNKLAS FS P S PPS P YPTT 
VGPVESS GLRSRYRS S PTVYNSPTDKEDYMTDLRTLDTFLRSE 
EEKQHRVKLGS PDSTS PS S S PTFWNYSRSMGDYAQTLKKFQYQ 
LACRS Q APCANKDEADLS S KQAAEE WARVAMNRQLLDHMD S W 
TAKFRNWINETILVPLVQEIESVSTQMRRMGCPELQIGEASIT 
SLKQAALVKAPLI PTLNTIVQYLDLTPNQEYLFERIKELS QGG 
CMS S FRWNRGGDFKGRKWDTDLPTDS AI IMHVFCTYLDSRLPP 
HPKYPDGCTFTSQHFVQTPNKPDVTNENVFCIYQSAINPPHYE 
LI YQRHVYI PAKGQK 


396 


1135 


16 


1542 


SS AVE F INRNNS WQVLLAAGADPNLGDDFS S VYKTAKEQGIH 
SLEVL.ITREDDFNNRLNNRAS FKGCTALHYAVLADD YRTVKEL 
LDGGANPLQRNEMGHTPLDYAREGEVMKIjIiRTS EAKYQEKQRK 
REAEERRRFPLEQRLKEHI IGQES AIATVGAAIRRKENGWYDE 
EHPLVFLFLGS SGIGKTELAKQTAKYMHKDAKKGFIRIiDMSEF 
QERHEVAKF IGSP PG YVGHEEGGQLTKKLKQC PNAVVLFDEVD 
KAHPDVLTIMLQLFDEGRLTDGKGKTIDCKDAIFIMTSNVASD 
E IAQHALQLRQEALEMSRNRIAENLGDVQ I SDKITI SKNFKEN 
VIRPILKAHFRRDEFLGRINEIVYFLPFCHSELIQLVNKELNF 
WAKRAKQRHNITLLWDREVADVLVDGYNVHYGARS I KHEVERR 
VGNQLAAAYEQDLLP \GGCTT^ITVEDSDKQLLKS PELPS PQA 
EKRLPKLRLEIIDKDSKTRRLDIRAPLHPEKVCNTI 


397 


1136 


1848 


1602 


SSCDRERHGSLGMMSGSFILOjALVTRWSPQASSVPLAVYESK 
TRKSYRSQRDRDGKDRSQGMGLSLLVETRKLLIiSANQG 
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398 


1137 


1497 


717 


HTPMA/FFL/SFLSTSET/VYTFVILPKMLINLLSVARTISFN 

CCALQMFFFLGFAI TNCLLLGVMGYDRYAAI CHPLHYPTLMS W 

QVCGKLAAACAIGGFLASLTVVNIiVFSLPFbSTNK^ 

SAVILLACTNTDVNGFVIFICGVLVLVVPFLFICVSYFCILRT 

ILKIPSAEGRRK7VFSTCASHLSWIVHYGCASFIYLRPTANYV 

SNKDRLVTVTYT I VTPLLNPMVY S LRNKDVQLAI RKVLGKKGS 

LKLYN 


399 


1138 


2 


1185 


RPPAATRYPREKLKSMTSRDNYKAGSREAA\AAAAAAVAAAAA 
AAAAAEPYPVSGAKRKYLEDSDPERSDYEEQQLQEEEEARKVK 
SGIRQMRLFSQDECAKIEARIDEWSRAEKGLYNEHTVDRAPL 
RNKYFFGEG YTYGAQLQKRGPGQERLYP PGDVDE I PE WVHQLV 
IQKLVEHRVIPEGFVNSAVINDYQPGGCIVSHVDPIHIFERPI 
VSVSFFSDSALCFGCKFQFKPIRVSEPVLSIiPVRRGSVTVLSG 
YAADEITHCIRPQDIKERRAVI ILRKTRLDAPRIiETKSIiSSSV 
LPPSYASDRLSGNNRDPALKPKRSHRKADPDAAHRPRILEMDK 
EENRRS VLLPTHRRRGS FS S ENYWRKS YES S EDCSEAAGS PAR 
KVKMRRH 


400 


1139 


60 


1699 


VTWHFYFCSDHKNGHYI I PQMADRSRQKCMSQSLDLSELAKAA 
KKKLQALSNRLFEELAMDVYDE^ 

ERSAVPFLPVNPEYSATRNQGRQKLARFNAREFATLI IDILSE 
AKRRQQGKSLS S PTDNLELS JaRS QSDLDDQHDYDS VASDEDTD 
QEPLRSTGATRSNRARSMDS S DLSDGAVT\ LQEYLELKKALAT 
SEAKVQQLMKVNSSLSDEL\RRLQREHFAPI\IHKLQAENLQL 
RQPPGPVPTPPLPSERAEHTPMAPGGSTHRRDRQAFSMYEPGS 
ALKPFGGPPGDELTTRLQPFHS TELEDDAI YSVHVPAGLYRIR 
KGVSASAVPFTPSSPLLSCSQEGSRHTSKLSRHGSGADSDYEN 
TQSGDPLLGLEGKRFLELGKEEDFHPEIiESIiDGDLDPGIjPSTE 
DVILKTEQVTKNIQELLRAAQEFKHDSFWCSEKIHLAVTEMA 
SLFPKRPALEPVRSSLRLLNASAYRLQSECRKTVPPEPGAPVD 
FQLLTQQVIQCAYDIAKAAKQLVTITTREKKQ 
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401 

• 


1140 


1 


1863 


RYLS YGSGPKRFPLVDVLQYALEFASSKPVCTS PVDD IDASS P 
PSGSIPSQTLPSTTEQQGALSSELPSTSPSSVAAISSRSVIHK 
PFTQSRIPPDLPMHPAPRHITEEELSVLESCLHRWRTEIENDT 
RDLQES ISRIHRTIELMYSDKSMIQVPYRLHAVLVHEGQANAG 
HYWAYI FDHRESRWMKYNDI AVTKS SWEELVRDS FGGYRNASA 
YCLMYINDKAQFLIQEEFN/K/ETGQPLVGIETLPPDLRDFVE 
EDNQRFEKELEEWDAQLAQKALQEKLLASQKLRESETSVTTAQ 
AAGDPKYLEQPSRSDFSKHLKEETIQIITKASHEHEDKSPETV 
LQSAIKLEYARLVKIiAQEDTPPETDYRLHHVVVYFIQNQAPKK 
I IEKTLLEQFGDRNLSFDERCHNIMKVAQAIOiEMIKPEEVNLE 
EYEEWHQD YRKFRETTMYIiI IGLENFQRE S YIDS LLFLI CAYQ 
NNKELLSKGLYRGHDEELISHYRRECLLKLNEQAAELFESGED 
REVNNGLIIMNEFIVPFLPIJ^VDEMEEKDILAV^DMRNRWCS 
YLGQEMEPHLQEKLTDFLPKLLDCSMEIKS FHEPPKLPS YSTH 
ELCERFARIMLSLSRTPADGR 


402 


1141 


1 


465 


AQVYVRMDSFDEDLARPSGIJjAQERKLCRDLVHSNKKEQEFRS 
IFQHIQSAQSQRSPSELFAQHM\VPIVHHVKEHHFGSSGMTLH 
ERFT\KYLKRG\TEQEAAKNKKSPEIHRRIDISPSTFRKHGLA 
HDEMKSPREPGYKDGHNSKNELQRVNFY 


403 


1142 


2 


369 


TYTFCFSLMI \ ILLTI IQGLILEAFGELRDQLDQVKEDMETKC 
FI CGI GNDYFDTVPHGFETHTLQEHNIlANYLFFL^TyL INKDET 
EHTGQESYVWKMYQERCWEFFPAGDCFRKQYEDQLN 


404 


1143 


3115 


557 


FRRKGGGGPKDFGAGLKYNSRHEKVNGLEEGVE FLPVNNVKKV 

EKHGPGRWVVLAAVLIGLIXVIjLGIGFLVWHLQYRDVRV 

NGYMR ITNENFVDAYENSNSTE FVS LAS KVKDALKLL YS GVP F 

LGPYHKES AVTAFSEGS VIAYYWSE FS I PQHLVEEAERVMAEE 

RWMLPPRARSIiKSFWTSWAFPTDSKTVQRTQDNSCSFGLH 

ARGVELMRFTTPGFPDSPYPAHARCQWALRGDADSVLSLTFRS 

FDLASCDERGRHLV\TVYNT\LSPMEPHA\LVQLCGTYPPSYN 

LTFHS \ S \QNVLL ITLITNTERRHPG \ FE ATFFQLPRMS S CGG 

RLRKAQGTFNSPYYPGHYPPNIDCTWNIEVPNNQHVKVRFKFF 

YLLEPGVPAGTCPKDYVE INGEKYCGERSQFWTSNSNKI TVR 

FHSDQSYTDTGFLAEYLSYDSSDPCPGQFTCRTGRCIRKELRC 

DGW AD CTDH S DE LNC S CDAGHQ FT CKNKFC KPL F WVCD S LiND C 

GDNSDEQGCSCP\AQTFRCSNGKCIiSKSQQCNGKDDCGDGSDE 

ASCPKVNVVTCTKHTYRCLNGLCLSKGNPECDGKEDCSDGSDE 

KDCDCGLRS FTRQARWGGTDADEGE WP WQVS LHALGQGH I CG 

ASLISPNWLVSAAHCYIDDRGFRYSDPTQWTAFLGLHDQSQRS 

APGVQERRLKRIISHPFFNDFTFDYDIALLELEKPAEYSSMVR 

P I CL PDAS HVFP AGKA I WVTGWGHTQ YGGTG AL I LQKGE IRVI 

NQTTCENLLPQQITPRMMCVGFLSGGVDSCQGDSGGPLSSVEA 

DGRIFQAGWSWGDGCAQRNKPGVYTRLPLFRDWIKENTGV 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H-Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M= Methionine, N=Asparagine, 
P=Proline, Q=GIutamine, R=Arginine, S= Serine, 
T=Threonine, V=Valine, W= Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


405 


1144 


1 


424 


RHEEDLGNLWENTRFTDCS FFVRGQEFKAHKS VLAARS PVFNA 

MFEHEMEESKKNRVEINDLDPEVFKEMMRFIY^ 

DNLLAAADKYALERLKVMCEKALCSNLSVEWADTLVIjADIiHS 

\AEQLKAQAIDFINRCSVIiRQLGCKDGKNWNSNQATDIMETSG 

GKSMIQSHPHLVAEAFRALAS AQGPQFGI PRKRLKQS *NLGNL 

WENTRFTDCSFFWGQEFKAHKS VLAARS PVFNAMFEHEMEES 

KKNRVEIM)LDPEVFKEMI^FIYTGRAPNI^^ 

YALERIiKVMCEKALCSNLSVENVADTLVIiADLHSGRTVESTSH 

RLY 


406 


1145 


1 


1021 


QRGGIPGKFQEDSGSVDWALGPFWGIFQADFGCMRFYLSAQTS 
DPVLRM*WGPSPISHPTSLCPGGGGAGQTTGSLCLGQQCCPIiS 
CPNIPSRHKRWRL*AALVAGSRGSCTLRS*R*RTPLPVTRNLP 
R/CHLHLHPTGDLRVHVHQHCLLHGHVPPGAALLQCGGCDLRG 
EAAGLLFLGHACLRGSVNLRRDQWLPV\PYSRLCFSGAREGHL 
PSIJUAMIHVRHCTPIPAI^VC\PIK^NI.LIPVAYLVFWAFLLV 
FS F I SEHMVCGVG VI I ILTGVP I FFLG VFWRSKPKCVHRLTES 
MTHWGQELCFWYPQDAPEEEENGPCPPSLLPATDKPSKPQ 


407 


1146 


2 


1280 


AAALVAEYIiALLEDHRHLPVGCVSFQNISSNVLEESAISDDIL 
SPDEEGFCSGKHFTELGLVGLLEQAAGYFTMGGIiYEAVNEVYK 
NLIPILEAHRDYKKTiAAVHGKLQEAFTKIMHQSSGWERVFGTY 
FRVGFYGAHFGDLDEQEFVYKEPS ITKLAEISHRLEEFYTERF 
GDDWEI IKDSNPVDKSKLDSQKAYIQITYVEPYFDTYEIiKDR 
VTYFDRNYGLRTFLFCTPFTPDGRAHGELPEQHKRKTLLSTDH 
AFPYIKTRIRVCHREETVLTP\VEVAIEDMQKKTRELAFATEQ 
DPPDAKMLQMVLQGSVGPTVNQGPLEVAQVFLAEIPEDPKLFR 
HHNKLRLCFKDF \ * KKCEDALRKNKAL I GPDQKE YHRELERNY 
CRLREALQPLLTQRLPQLMAPTPPGLRNSLNRASFRKADL 


408 


1147 


55 


651 


GEGQQWQSTPLSPIiQPTVADFIjNIiAWWTSAAAW*VLSGRWVEK 
VLPGREGSEEK*GMASSSADHLHSAPRAIiQ\SLFQQLLYGLIY 
HSWFQAGR* GFGGASS SPGPQSELRRLHGEGGVYD*GRPETLP 
GS VGGAEALWALADPAEAEGS PETRES SCVMKQTQYYFGS VNA 
S YNAI IDCGNCSR(^QWGGTRGQ«RW.U 


409 


1148 


1855 


904 


VAGI PACFDN/ FTEALAETACRQMGYSSKPTFRAVEIGPDQDL 
DWEITENSQELRMRNSSGPCLSGSLVSLHCLACGESLKTPRV 
VGGEEASVDSWPWQVS IQYDKQHVCGGS ILDPHWVLTAAHCFR 
KHTDVFNWKVRAGSDKLGS FPSLAVAKI 1 1 1 E FNPMYPKDND I 
AL^^KIlQFPLTFSGTVRPICLPFFDEEIJTPATPLWIIGWGFTKQ 
NGGKMSD ILLQASVQVI DSTRCNADDAYQGEVTEKMMCAG I PE 
GGVOTCQGDSGGPLMYQSDQWHWGIVSWGYGCGGPSTPGVYT 
KVSAYLNWIYNWKAEL 
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Amino acid segment containing signal peptide (A = Alanine, 
C= Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L=Leucine, M—Methionine, N^Asparagine, 
P= Proline, Q=Glutamine, R=Arginine, S= Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


410 


1149 


3 


964 


T I STVRWNSRIGMVIiGVAI QKRAV \ PGLY \ AFEE AYARADKEA 
PRPCHKGS WCS SNQLCRECQAFMAHTMPKLKAFSMS SAYNAYR 
AVYAVAHGLHQLLGCJ^GACSRGRVYPWQLLEQIHKVHFLIiHK 
DTVAFNDNRDPLSSYNIIAWDWNGPKWTFTVLGSSTWSPVQLN 
INETKIQWHGKDNQVPKSVCSSDCLEGHQRWTGFHHCCFECV 
PCGAGTFLl^S/SYLGKDLPENYNEAKCVTFSLLFNFVSWIAF 
FTTASVYDGKYLPAANMMAGLSSLSSGFGGYFLPKCYVILCRP 
DLNSTEHFQASIQDYTRRCGST 


411 


1150 


2 


1378 


VARGAFHPKMGPSFPSPKPGSERLSFVSAKQSTGQDTEAELQD 
ATLALHGLTVEDEGNYTCEFATFPKGSVRGMTWLRVIAKPKNQ 
AEAQKVTTFSQDPTTVALCISKEGRPPARISWLSSLDWEAKETQ 
VSGTI^GTVTVTSRFTLVPSGRADGVTVTCKVEHESFEEPAlil 
PVTLSVRYPPEVS I SGYDDNWYLGRTDATLSCDVRSNPE PTGY 
DWSTTSGTFPTSAVAQGSQLVIHAVDSLFNTTFVCTVTNAVGM 
GRAEQVIFVRETPNTAGAGATGGIIGGIIAAIIATADA\TGIIi 
ICRQQRKEQTLQGAEEDEDLEGPPSYKPPTPKAKLEAQEMPSQ 
LFTLGASEHSPLKTPYFDAGASCTEQEMPRYHELPTLEERSGP 
LHPGATS LGS P I PVPPGPPAVEDVS LDLEDEEGEEEEE YLDKI 
NPIYDAIiSYSSPSDSYQGKGFVMSRAMYV 


412 


1151 


1 


1*828 


GTRLREDK13HNMYVAGCTEVEVKSTEEAFEVFWRGQKKRRIAN 
THLNRESSRSHSVFNIKLVQAPLDADGDNVLQEKEQITISQLS 
LVDLAGSERTNRTRAEGNRIiREAGNINQSLMTLRTC^VLR^ 
QMYGTNKMVPYRDSKLTHL^ 

EENLQVMRFAEVTQEVEVARPVDKAI CGLTPGRRYRNQPRGP \ 
IGNEPLVTDWLQSFPPLPSCEITjDINDEQTLPRLIEALEKRH 
NliRQMMIDEFNKQSNAFKALLQEFDNAVLSKENHMQGKLNEKE 
KMISGQKLEIERLEKKNKTLEYKIEILEKTTTIYEEDKRNIjQQ 
ELETQNQKLQRQFSDKJRRLEARIjQGMVTETTMKWEKECERRVA 
AKQLEMQNKLWVKDEKLKQLKAIVTEPKTEKPERPSRERDREK 
VTQRSVS PS PVPUjFQPDQNAPP I RLRHRRSRS AGDRWVDHKP 
ASNMQTETVMQPHVPHAITVSVANEKALAKCEKYMLTHQEIiAS 
DGEIETKLIKGDIYKTRGGGQSVQFTDIETLKQESPNGSRKRR 
SSTVAPAQPDGAESEWTDVETRCSVAVEMRAGSQLGPGYQHHA 
QPKRKKP 


413 


1152 


1 


336 


PFSSSSVSSKGSDPFGTLDPFGSGSFNSAEGFADFSQMS/KGK 
STPVSQLGSADFPEAPDPFQPLGADSGDPFQSKKGFGDPFSGK 
DPFVPSSAAKPSKASASGFADFTSVS 
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Amino acid segment containing signal peptide (A=Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L= Leucine, M=Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Thxeonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


414 


1153 


1 


1334 


MSLMWSMACVGLFLVQRAGPHMGGQDKPFLSAWPSAVVPRGG 
HVTLRCHYRHRFNNFMLYKEDRIHI PI FHGRI FQES FNMS PVT 
TAHAGNYTCRGSHPHS PTGWSAPSNPVVIMVTGNHRKPSIiLAH 
PGPLVKSGERVILQCWSDIMFEHFFLHKEGISKDPSRLVGQIH 
DGVSKANFS IGPMMQDIAGTYRCYGSVTHSPYQLSAPSDPLDI 
VITGLYKKPSLSAQPGPTVLAGESVTLSCSSRSSYDMYHLSRE 
GEAHERRFS AGPKVNGTFQADFPLGPATHGGTYRCFGS FRDS P 
YEWSNSSDPLLVSVTGNPSNSWPSPTEPSSETGNPRHLHVXjIG 
TSWIILFILIiLFFLLHRWCSN\KKNAAVMDQESAGNRTANSE 
DSDEQDPQEVTYTQLNHCVFTQRKITRPSQRPKTPPTDIIVYT 
ELPNAESRSKWSCP 


415 


1154 


1 


1570 


MSLRVHTLPTLLGAVVRPGCRELLCLLMITVTVGPGASGVCPT 
ACICATDIVSCTNKNLSKVPGNLFRLIKRLDLSYNRIGLLDSE 
WIPVSFAKLNTLILRHNNITSISTGSFSTTPNLKCLDLSSNKL 
KT\VKNAVFQELKVLEVLLLYNNHI S YLDPSAFGGLSQLQKLY 
LSGNFLTQFPMDLYVGRFKLAELMFLDVSYNRI PSMPMHHINL 
VPGKQLRG I YLHGNP FVCD \ CS LVS LLVFWYRRHFS SVMDFKN 
DYTCRLWSDSRHSRQVLLLQDSFMNCSDS I INGS FRALGFIHE 
AQVGERLMVHCDSKTGNANTDFIWGPDNRLI^PDKEMENFYV 
FHNGSLVIESPRFEDAGVYSCIAMNKQRIiLNETVDVTINVSNF 
TVSRSHAHEAFNTAFTTLAACVAS IVLVLLYLYLTPCPCKCKT 
KRQKNMLHQSNAHS S ILS PGPASDASADERKAGAGKRWFLEP 
LKDTAAGQNGKVRLFPSEAVIAEGILKSTRGKSDSDSVNSVFS 
DTPFVAST 


416 


1155 


2 


1928 


ASDFIRSLDHCGYLSLEGVFSHKFDFELQDVSSVNEDVLLTTG 
LLCKYTAQRFKPKYKFFHKS FQEYTAGRRLSSLLTSHEPEEVT 
KGNGYLQKMVS ISDITSTYSSLLRYTCGSSVEATRAVMKHLAA 
VYQHGCLLGLS IAKRPLWRQESI^SVKNTTEQEIXjKAININSF 
VECGIHLYQESTSKSALSQEFEAFFQGKSLYINSGNIPDYIjFD 

ffehlpncasaldfiklgfyggamaswekaaedtggihmeeap 

ETYI PSRAVSLFFNWKQE FRTLEVTLRDFSKLNKQDIRYLGKI 
FSSATSLRLQIKRCAGVAGSLSLVLSTCKNIYSLMVEASPLTI 
EDERHITSVTNLKTLSIHDLQNQRLPGGIiTDSLGNLKNLTKLI 
]vmTJ T TCMNKFT) A T TCf, AFCT.TTKT iTCKMCT> FHIjTHIjS DI GEGMD Y IV 
KSLSSEPCDLEEIQLVSCCLSANAVKILAQNLHNLVKLSILDL 
SENYLEKDGNEAIjHELIDRMNVLEQLTAIiMLPWGCDVQGSLSS 
LLKHLEEVPQLVKLGLKNWRLTDTEIRILGAFFGKNPLKNFQQ 
LNLAGNRVSSDGWLAFMGVFENLKQLVFFDFSTKEFLPDPALV 
RKLSQVLSKLTFLQEARLVGWQFDDDDLSVITGAFKLVTA 


417 


1156 


342 


718 


ASDRKVAMTCDCFWFRTMLDQHAS CMEVGTERERQAG \ GLVMF 
DPSGFPTGEKVLQDDEFTCDIiFRFIjQLLCEGHNSGL*VPGTSD 
DTKA* IMFS S Q* * QEPVS SNYAS F *RQQI I LEHGS ALGS G 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M= Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S= Serine, 
T= Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /^possible nucleotide deletion, 
\= possible nucleotide insertion) 


418 


1157 


1 


135 


E ITHI VGETAAFLCPRLRLRRGGKDGS PKPGFLAS VI PVDRRP 
GE*DITHIVGETAAFLCPRLRLRRGGKDGSPKPGFLASVIPVD 
RRPGE X 


419 


1158 


173 


943 


SKFIFYVDSQSMIFFFQTPTRHKVLIMEFCPCGSLYTVLEEPS 
NAYGLPESEFLIVLRDWGGMNHLRENG I VHRDI KPGNIMRVI 
GEDGQSVYKLTDFGAARELEDDEQFVSLYGTEEYLHPDMYERA 
VLRKDHQ \ KKYGAT\ VDLW \ S I GVTFYQGKPTGS \LAI * HP FE 
GASVRNKASDGIKI ITGKGLLGAIS \GVQKSKKNG\PI \DWEW 
EDMPVSCSPSSGVLRVPNLPPVLA\NILESRSRKXCWGF*PSF 
LQEN 


420 


1159 


987 


500 


GSTI S CERSLRS LWTAHWALPEMDSRI PYDDYPVVFLPAYENP 
PAWI PPHERVHHPDYNNELTQFLPRT ITLKKPPGAQLGFNIRG 
GKASQLGIFISKVIPDSDAHRAGLQEGDQVLAVNDVDFQDIEH 
SKAVE ILKTARE I SMRVRFFP YNYHRQKERTVH 


421 


1160 


3 


890 


HEQVS ALHRRIKAIVEVAAMCGVNI ICFQEAWTMPFAFCTREK 
LPWTEFAESAEDGPTTRFCQKLAKNHDMVVVSPILERDSEHGD 
VLWNTAWI SNSGAVLGKTRKNHI PRVGDFNESTYYMEGNLGH 
PVFQTQFGRIAVNICYGRHHPLNWLMYS INGAEI I FNPSATIG 
ALSESLWPIEARNAAIANHCFTCAINRVGTEHFPNEFTSGDGK 
KAHQDFGYFYGS S YVAAPDS SRTPGLSRSRDGLLVAKLDLNLC 
QQVNDVWNFKMTGRYEMYARELAEAVKSNYS PT I VKE 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D— Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S= Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


422 


1161 


5214 


352 


MAKS GGCGAGAGVGGGNGALTWVNNAAKKEE S ETANKNDS SKK 

LSVERVYQKKTQLEHILLRPDTYIGSVEPLTQFMWVYDEDVGM 

NCREVTFVPGLYKIFDEILVNAADNKQRDI^IMTCIKVS IDPES 

NIIS IWNNGKG I PVVEHKVEKVYVPALI FGQLLTS SNYDDDEK 

KVTGGRNGYGAKLCNI FSTKFTVETACKEYKHS FKQTWMNNMM 

KTS E AKI KHFDGEDYTC ITFQPDLSKFKMEKLDKD I VALMTRR 

AYDLAGS CRGVKVMFNGKKLPVNGFRSYVDLYVKDKLDETGVA 

LKVTHELANERWDVCLTLS EKGFQQ I S FVNS IATTKGGRHVDY 

VVDQWGKLIEVVKKKNKAGVSVKPFQVKNHIWVFINCLIENP " 

TFDSQTKENMT LQPKS FGSKCQIiSEKFFKAASNCGIVES ILNW 

VKFKAQTQLNKKCSSVKYSKIKGIPKLDDANDAGGKHSLECTL 

ILTEGDS AKSLAVSGLGVTGRDRYGVFPLRGKI LNVREASHKQ 

IMENAE INNI I KIVGLQYKKS YDDAQSLKTLRYGKIMIMTDQD 

QDGSHIKGLLINFIHHNWPSLLKHGFLEEFITPIVKASKNKQE 

LSFYSIPEFDEWKKHIENQKAWKIKYYKGLGTSTAKEAKEYFA 

DMERHRILFRYAGPEDDAAITLAFSKKKIDDRKEWLTNFMEDR 

RQRRLHGLPEQFLYGTATKHLTYNDFINKELILFSNSDNERS I 

PSLVDGFKPGQRKVLFTCFKRNDKREVKVAQLAGSVAEMSAYH 

HGEQALMMTIVNIiAQNFVGSNNINLLQPIGQFGTRLHGGKDAA 

S PRY I FTMLSTLARLLFPAVDDNLLKFLYDDNQRVEPEWYIP I 

I PMVLINGAEGI GTGWACKLPNYDARE IVNNVRRMLDGLDPHP 

MLPNYKNFKGTIQELGQNQYAVSGE I FWDRNTVE ITELPVRT 

WTQVYKEQVLEPMLNGTDKTP AL I SDYKEYHTDTTVKFVVKMT 

EEKLAQAEAAGLHKVFKI^TTLTCNSIV^^ 

D I LKEFFDLRLS YYGLRKEWLVGMLGAEFTKLNNQARF ILEKI 

QGKITI*NRSKKDLIQMLVQRGYESDPVKAWKEAQEKAAEEDE 

TQNQHDDSSSDSGTPSGPDFNYILNMSLWSLTKEKVEELIKQR 

DAKGREVNDLKRKSPSDLWKEDLAAFVEELDKVESQEREDVLA 

GMSGKAIKGKVGKPKVKKLQLEETMPS PYGRRI I PE ITAMKAD 

ASKKLLKKKKGDLDTAAVKVEFDEEFSGAPVEGAGEEALTPSV 

P INKGPKPKREKKEPGTRVRKTPTS SGKPS AKKVKKRNPWSDD 

ESKSESDLEETEPWIPRDSLLRRAAAERPKYTFDFSEEEDDD 

ADDDDDDNNDLEELKVKASPITNDGEDEFVPSDGIiDKDEYTFS 

PGKS KATPEKSLHDKKSQDFGNLFSFPSYSQKSEDDSAKFDSN 

EEDSASVFSPSFGLKQTDKVPSKTVAAKKGKPSSDTVPKPKRA 

PKQKKWEAVNSDSDS EFG I PKKTTTPKGKGRGAKKRKAS GS E 

NEGDYNPGRKTSKTTSKKPKKTSFDQDSDVDIFPSDFPTEPPS 

LPRTGRARKEVKYFAESDEEEDDVDFAMFN 


423 


1162 


1 


219 


KGCLAAS FNC I FLYTGELYPTMIR *VEA* WENDS LFLGKD ILL 
CTGQTPELNQVHP S PKAPPNTHHCKAHS SH 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=IsoIeucine, 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Argmine, S= Serine, 
T=Threonine, V=Valine, W= Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


424 


1163 


1454 


446 


ENSFECKDCGKAFSRGYQLSHHQKIHTGEKPYECKECKKAFRW 
GNQLTQHQKIHTGEKP YECKDCGKAFRWGS SLVIHKR IHTGEK 
PYECKDCGKAFRRGDELTQHQRFHTGEKDYECKDCGKTFSRVY 
KlilQHKRIHSGEKPYECKDCGKAFICGSSLIQHKRIHTGEKPY 
ECQECGKAFTRVNYLTQHQKIHTGEKPHECKECGKAFRWGSSL 
VKHERIHTGEKPYKCTECGKAFNCGYHLTQHERIHTGETPYKC 
KECGKAFIYGSSLVKHERIHTGVKPYGCTECGKSFSHGHQLTQ 
HQKTHSGAKSYECKECGKACNHLNHLREHQRIHNS 


425 


1164 


826 


407 


HQYLDDLYPLHVMTILLKSHFFTMLKRPVGSSSFASIjPFYHQS 
ILLRKNQMKRKKTQQDLTHINWTLQAVS IQTCIWLQKKPSSYF 
HQLPNQVL* PENSGPESCLYDLAAVVVHHGSG 


426 


1165 


464 


29 


XLDPDTLPAVATTjLMDVMFYSNGVKDPMATGDDCGHIRFFS fs 
LIEGYISLVMDVQTQQRFPSNIiLFTSASGELWKMVRIGGQPIiG 
FGPVWESGPTGPTSPLILPVTPSSSHRQAASQVTTTKQGQWLC 
LKRPS ARS PDHTACLG* 


427 


1166 


649 


901 


EAPLTS VCFS IiERRFGS S SNTTS FGTLASQNAPTFGS LSQQTS 
GFGTQSSGFSGFGSGTGGFSFGSNNS*VSPFLSLTLIKSIK 


428 


1167 


3 


340 


EEPQGSPIWVWLAGSLTSVSCFLPFQRMRIKPHQGQYIGEMSF 
IiQHHKGECRPQKD*ARQENPCGPCSERRKHLLGQDPKTCKCSC 
KNTDSRCKARPLELNERTCRCDKPRR 


429 


1168 


355 


1312 


TLWAGPGLCPQSHS S S S VPAPWEPHVERALRTDRNQGQRPLLS 
AS WAPAP ARPLFLTS PVLLPKS RAI PAARDPS * AG I FCLLEMA 
GGQASWIIGSAGVLGCRWGSSGKSHSLSPSRKGNLHLLSQEP 
QTTVVHNATDGIKGSTES(^TTTEDEDLKVRKQEIIKITEQLI 
EAINNGDFEAYTKI CDPGLTS FEPEALGNLVEGMDFHKFYFEN 
REWVRAADILIiPAPLPLCLCLLLTFSSQLPTFPLFDLRAAr.TiT, 
CMLVPLCPDGCRQAPLKALLLS S KCHS FCS CFVAVPVTT IKLT 
YFLPGAVAYACNPNTLGG 


430 


1169 


439 


728 


ERAGAGGAAACRAGTRSGATSRTPWPLHRQLSMMLMIiT^QSNPQ 
LFALMGTRAGIARELERVEQQSRLEQLSAAELQSRNQGHWADW 
LQAYRARLGQ 


431 


1170 


3 


440 


NGTLFIMVMHIKDLVSDYKE*WL*RKPLPW*EALLIiRDCFFF* 
VTENGADPNPYVKTYLLPDNHKTSKRKTKISRKTRNPTFNEML 
WSGYSKETLRQRELQLSVLSAESLRENFFLGGVTLPLKDFNL 
SKETVKWYQLTAATYL 
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\=possible nucleotide insertion) 






of amino 


of amino 








acid 


acid 








sequence 


sequence 




432 


1171 


433 


1824 


LHRIMQLAWVSQVLENGSSVLVCLEEGWDITAQVTSLVQLLS 
DPFYRTLEGFQMLVEKEWLSFGHKFSQRSSLTIiNCQGSGFAPV 
FLQ FLD CVHQ VHNQ YPTE FE FNL YYLKFLAFH YVS NRFKT FLL 
DSDYERLEHGTIiFDDKGEKHAKKGVC I WEC IDRMHKRS P I FFN 
YLYS PLE IEALKPNVNVS S LKKWDYYI EETLS TGPS YDWMMLT 
PKHFPSEDSDLAGEAGPRSQRRTVWPCYDDVSCTQPDALTSLF 
SEIEKLEHKLNQAPEKWQQLWERVTVDLKEEPRTDRSQRHLSR 
SPGIVSTNLPSYQKRSLLHLPDSSMGEEQNSSISPSNGVERRA 
ATLYS QYTS KNDENRS FEGTLYKRGALLKGWKPRWFVLDVTKH 
QLRYYDSGEDTSCKGHIDLAEVEMVIPAGPSMGAPKHTSDKAF 
FDLKTSKRVYNFCAQDGQSAQQWMDKIQS CI SDA 


433 


1172 


1714 


946 


EVEGPRRVS PAPETLGMEES WRPS VFWDGQTDI PFTRLGRS 
HRRQSCSVARVGLGLLLLLMGAGLAVQGWFLLQLHWRLGEMVT 
RLPDGPAGS WEQLIQERRSHEVNPAAHLTGANS S LTGSGGPLL 
WETQLGLAFLRGLSYHDGALVVTKAGYYYIYSKVQLGGVGCPL 
GLASTITHGLYKRTPRYPEELELLVSQQSPCGRATSSSRVWWD 
S S FliGGVVHLEAGEEVVVRVLDERIjVRIiRDGTRS YFG AFMV 


434 


1173 


16 


367 


QSAELGPRRREGSRRPSCTKASKPWRRRPGGPTSGLG*GPLSP 
GP YQCRPSLPAQLYPQS LMAAATLRTPTQVS AAS SRPHTPS PT 
HVLKPSVRGACSSPRCPGSGTLRRSWVGPFF 


435 


1174 

r 


27 


1139 


LWWPPLSRHAAHRQWPGPTAPRGLGHKVKGRGAS PAAMWS CS W 
FNGTGIiVEELPACQDLQLGLSLLSLLGLWGVPVGLCYNALLV 
LANIjHSKASMTMPDVYFVNMAVAGLVLSALAPVHLLGPPSSRW 
ALWSVGGEVHVALQI PFNVS SLVAMYS TALLSLDHYI ERALPR 
TYMASVYNTRHVCGFVWGGALLTSFSSLLFYICSHVSTRALEC 
AKMQNAEAADATLVF I G YWP AIiATLYALVLLS RVRREDTPLD 
RDTGRLEPS AHRLLVATVCTQFGLWTPHYLILLGHTVI I SRGK 
PVDAHYLGLLHFVKD F S KLLAFS S S FVTPLLYR YMNQ SFPSKL 
QRLMKKLPCGDRHCS PDHMGVQQVIiA 


436 


1175 


322 


756 


SESELFTLMPSLPTTNCVHSLQMIPPLSPAPNQELVLGLCYMS 
YLAFLYMTFDFCCLYFS TVYAPS FKY I CVHTDTH I CVCVC I YL 
SSWSKSSAEADGVLQPRRHPASLIiIVFATSISESSIiLIFSFQ 
KTEAKLI VFAVS LAAK 


437 


1176 


2 


153 


FFFLRQSLTIiSPRLECSGATSASPSAGITGMSHHSQPIVNFLR 
ACIPISK 


438 


1177 


1 


692 


RQHAEERGRRNPKTGLTLERVGPESSPYLLRRHQRQGQEGEHY 

HSCVQLAPTRGIiEES /ghgpl/slaggprvggv/aaaateapr 

MEWKVK\^SDGTRYVAK3iPVRDRLLKARALKIREERSGMTTO 
DAVSEMKMGRYWSKEERKQHLIRAREQRKRREFMMQSRLECLR 
EQQNGDSKPELNIIALSHRKTMKKRNKKILDl^ITIQEMIiAHG 
ARSADGKRVYNPLLSVTTV 
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P=Proline, Q=Glutamine, R=Arginine, S = Serine, 
T= Threonine, V= Valine, W= Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /= possible nucleotide deletion, 
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439 


1178 


2 


616 


SDRGCSAAAGRNMTAVGVQAQRPIjGQRQPRRSFFESFIRTLII 
TC^AIAVVLSSVSICDGHWLI^DIUjFGLVmFCTTTNQSVPIC 
FRDLGQAHVPGLAVGMGLWSVGAIiAWAAlFGLEFLMVSQLC 
EDKHSQCKWVMGS ILLLVS FVLS SGGLLGFVILIiRNQVTLIGF 
TLMFWCEFTASFIiLFLNAISGLHINSITHPWE 


440 


1179 


2 


540 


QILPNLYLGSARDSANLESIAKLGIRYILNVTPNLPNFFEKNG 
DFHYKQI PI SDHWSQNLSRFFPEAIEF IDEALS QNCGVLVHCL 
AGVSRS VTVTVAYLMQKLHLS LNDAYDLVKRKKSNI S PNFNFM 
GQLLDFERSLRLEERHSQEQGSGGQASAASNPPSFFTTPTSDG 
AFELAPT ' 


441 


1180 


940 


463 


RKSLHENKLKRLQEKVEVLEAKKEELETENQVLNRQNVPFEDY 
TRLQKRLKD IQRRHNEFRS L I LVPNMP PTAS INP VS FQS SAMG 
S KHGTT I SS SYAGGTTS KGTLS TSQKTRRTGNNTKKTTRGTWI 
FRRMMFLENRQIKRGEVGDSVKLDILTCGI 


442 


1181 


1 


986 


GRPGAGASELFPSVTTDLSVSKQNACIiTCVDFVTVHVCMGFWG 
IGPGALSTS C I PYPLSHGPGS VKAEMLHMYSQKDPLILCVRIiA 
VLIAVTLTVPVVTjFPIRRALQQLIiFPGKAFSWPRHVAIALILL 
VLVNVLVICVPTIRDIFGVIGSTSAPSLIFILPSIFYLRIVPS 
EVEPFLSWPKIQALCFGVLGVLFMAVSLGFMFANWATGQSRMS 
GH* SGP AGPGPCAHAHGGVRAAP * GPS CPTCGGGWFP * TWLSE 
AGDSRGCRIiAHFPPPQGCQAWIMALIPTPTPWEEEEEEEEEEE 
EEEEEEEEEARSWWSLCPAQSSLPPPG 


443 


1182 


460 


27 


INELRYHLEESRDKNVLLCIiEERDWDPGLAI IDNLMQS INQSK 
KTVFVLTKKYAKS WNFKTAFYIiALQRLMDENMDV I IFILLEPV 
LQHSQYLRTjRQRICKSSILQWPDNPKAEGTjFWQTLRNVVIjTEN 
DSRYNNMYVDS IKQY 


444 


1183 


1682 


230 


DDPIKTSWTPPRYVLSMSEERHERVRKKYHILVEGDGIPPPIK 

SFKEMKFPAAILRGLKKKGIHHPTPIQIQGIPTILSGRDMIGI 

AFTGSGKTLVFTLPVIMFCLEQEKRLPFSKREGPYGLI I CPSR 

ELARQTHGILEYYCRLLQEDSSPLLRCALCIGGMSVKEQMETI 

RHGVHMMVATPGRLMDLIiQKKMVSIiDICRYIiAIiDEADRMIDM 

FEGDIRTIFSYFKGQRQTLLFSATMPKKIQNFAKSALVKPVTI 

NVGRAGAASLDVIQEVEYVKEEAKMVYLLECLQKTPPPVLIFA 

EKKADVDAIHEYLLLKGVEAVAIHGGKDQEERTKAIEAFREGK 

TmVTjVATDVASKGTjrjPPATOHVINYDMPEEIENYVHRIGRTGR 

SG1TTG I ATTFINKACDESVLMDLKALLLEAKQKVPPVLQVLHC 

GDESMLDIGGERGCAFCGGLGHRITDCPKLEAMQTKQVSNIGR 

KDYLAHSSMDF 


445 


1184 


1 


375 


IETTQPSEDTNANSQDNSMQPETSSQQQLLSPTLSDRGGSRQD 
AADAGKPQRKFGQWRLPS APKP I SHS VS S VNLRFGGRTTMKSV 
VCKMNPMTDAASCGSEVKKWWTRQLTVESDESGDDTjLDI 


446 


1185 


2 


223 


NDRFS ACYFTLKLKEAAVRQREALKKLTKNIATDS Y I SVNLRD 
VYARS IMEMLRLKGRERASTRS SGGDDFWF 
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\= possible nucleotide insertion) 


447 


1186 


2 


1031 


FTVF I LG I T IRPLVEFLDVKRSNKKQQAVSEE I YCRLFDHVKT 
GIEDVCGHWGHWFWRDKFKKFDDKYLRKLLIRENQPKS S IVSL 
YKKLEIKHAIEMAETGMISTVPTFASLNDCREEKIRKVTSSET 
DEIRELLSRNLYQIRQRTLSYNRHSLTADTSERQAKEILIRRR 
HSLRESIRKDSSLNREHRASTSTSRYLSLPKNTKLPEKLQKRR 
TIS IADGNSSDSDADAGTTVLNLQPRARRFLPEQFSKKSPQSY 
KMEWKNEVDVDSGRDMPSTPPTPHSREKGTQTSGLLQQPLIjSK 
DQSGSEREDSLTEGIPPKPPPRLVWRASEPGSRKARFGSEKP 


448 


1187 


3 


444 


HEEASGLSVWMGKQMEPLHAVPPAAITLILSLLVAVFTECTSN 
VATTTLFLPIFASMSRSIGLNPLYIMLPCTLSASFAFMLPVAT 
PPNAIVFTYGHLKVADMVKTGVIMNIIGVFOTFLAVNTWGRAI 
FDLDHFPDWANVTHIET 


449 


1188 


3 


125 


HELENNWLQHEKAPTEEGKKELLALSNANPSLLERHCAYL 


450 


1189 


1 


188 


GNI IYMYMQPGARSSQDQGKFLTLFYNIWPLLNPLIYTLRNR 
EVKGALGRLLLGKRELGKE 


451 


1190 


10 


1879 


PIiEQRS NCRVDPRVRTHTMASDTS SLVQSHTYKKREPADVP YQ 
TGQLHPAIRVADLLQHITQMKCAEGYGFKEEYESFFEGQSAPW 
DSAKKDENRMKNRYGNI I AYDHSRVRLQTIEGDTNSDYINGNY 
IDGYHRPNHYI ATQGPMQETIYDFWRMVWHENTAS I IMVTNLV 
EVGRVKCCKYWPDDTEIYKDIKVTLIETELLAEYVIRTFAVEK 
RGVHEIREIRQFHFTGWPDHGVPYHATGLLGFVRQVKSKSPPS 
AGPLVVHCSAGAGRTGCFIVIDIMIiDMAEREGVVDIYNCVREL 
RSRRVNMVQTEEQYVFIHDAILEACLCGDTSVPASQVRSLYYD 
MNKIJDPQTNSSQIKEEFRTLNIWTPTLRVEDCS IALLPRNHEK 
NRCMDILPPDRCLPFLITIDGESSNYINAALMDSYKQPSAFIV 
TQHPLPNTVKDFWRLVTJDYHCTSVVMLNDVDPAQIjCPQYWPEN 
GVHRHGPIQVEFVSADLEEDIISRIFRIYNAARPQDGYRMvgy 
FQFLGWPMYRDTPVSKRSFLKLIRQVDKWQEEYNGGEGRTVVH 

CLNGGGRSGTFCAI s ivcemlrhqrtvdvfhavktlrnnkpnm 

VDLLDQYKFCYEVALEYLNSG 


452 


1191 


603 


342 


PLTYNBCKYTYPWWGDALGWIJ^SSMVCIPAWSLYRTjGTLKGP 
FRERIRQLMCPAEDLPQRNPAGPSAPATPRTSLLRLTELESHC 


453 




1 OA 

l^U 


AAQ 


T*T .QR QOATjPSI.GPP PT-SLKS SS APRP YSTLRDCLEHFAELfUIi 
GFPNPLAERI IFETHQIHFANCSLGQPTFSDPPEDVLIiAMI IA 
PICLIPFLITLWWRSKDSEAQA . 


454 


1193 


1838 


1066 


CEEREQEKDDVDVALLPTIVEKVILPKLTVIAENMWDPFSTTQ 
TSRMVGITLKLINGYPSVVNAENKNTQ\^^ 
DVFMPLYPKNVLENKNSGPYLFFQRQFWSSVKLLGNFLQWYGI 
FSNKTLQELS IDGLLNRYILMAFQNSEYGDDS IKKAQNVTNCF 
PKQWFMNLKGERTI SQLENFCRYLVHLADT I YRNS IGCSDVEK 
RNARENIKQIVKLLASVRAl^HAMSV 
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455 


1194 


112 


1361 


TPFCFLCSLVFRSRVWAEPCLIDAAKEEYNGVIEEFLATGEKL 
FGPYWGRYDLLFMPPSFPFGGMENPCLTFVTPCLLAGDRSLA 
DVIIHEISHSWFGNLVTNANWGEFWLNEGFtMYAQRRISTILF 
G AAYTCLEAATGRALLRQHMD I TGEENPLNKLRVK I E PGVDPD 
DTYNETPYEKGFCFVSYIAHLVGDQDQFDSFLKAYVHEFKFRS 
ILADDFLDFYLEYFPELKKKRVDIIPGFEFDRWLNTPGWPPYL 
PDtiS PGDSLMKPAEELAQLWAAEELDMKAI eavai s PWKTYQL 
VYFLDKILQKSPLPPGNVKKLGDTYPS ISNARNAELRLRWGQI 
VLKNDHQED F WKVKE FLHNQGKQKYTIj PLi x JHAMMCjCjo iW Ay I Jj 
AKETFAS TASQUISNWNYVQQ I VAPKGS 


456 


1195 


1 


889 


CAS GSSGWRPVLWAGAFTMAS AELDYTIE I PDQPCWSQKNS PS 
PGGKEAETRQPVVILLGWGGCKDKNLAKYSAIYHKRGCIVXR 
TAPWHIWFFSESLGIPSLRVIiAQKLLELLFDYEIEKEPIiLFHV 
FSNGGVMLYRYVLELLQTRRFCRLRWGTIFDSAPGDSNLVGA 
LRALAAI LERRAAMIiRLLLJjVAFALVVVL FHVLLAP ITALFHT 
HFYDRLQDAGSRWPELYIiYSRADEWLARD IERMVEARIiARRV 
LARS VDFVSSAHV SHLiRDY P 1 ii I bJjU vuc rlK \J>i W VJKC 


457 


1196 


2 


295 


PRVRDRLPSTGVRDRKGDKPWKESGGSVEAPRMGFTHPPGHLS 
GCQSSLASGETGTGSADPPGGPRPGLTRRAPVKDTPGRAPAAD 
AAPAGPSSCLG 


458 


1197 


1299 


682 


QGRTS CIGLYTYQRRI CKYRDQYNWFFLARPTTFAI IENLKYF 
LLKKDP S Q P FYLGHT I KSGDLE YVGMEGG I VLS VE S MKRLNS L 
l^IPEKCPEQGGMIWKISEDKQIiAVCLKlAGVFAENAEDADGK 
DVFNTKSVGLS IKEAMTYHPNQVVEGCCSDMAVTFNGLTPNQM 
HVMMYGVYRLRAFG\HIFNDALVFLPPNGSDND 


459 


1198 


779 


61 


HEGKPTRGRGRGGo Jjo 1 R<jR(jb a v Plv& AtUjAJP I Fii roh.t>UL-L.tT 
LRS RFLTD CKMEEGGNLGGL I KMVHLL VLS GAWGMQMWVTFVS 
GFLLFRSLPRHTFGLVQSKLFPFYFHISMGCAFINLCILASQH 
AWAQLTFWEASQLYLLFLSLTIiATVNARWIiEPRTTAAMWALQT 
VEKERGLGGEVPGSHQGPDPYRQLREKDPKYSALRQNFFRYHG 

T oe*T rvhTT f^f^XTT Ct!tr*T f*T 7V \ AT 'DL7V 

LSSLCNIiGLVJjSNLrbULA 


460 


1199 


517 


815 


KQLDKQLRADPSGSLPPLPPSPPPPLEAGGRPPEVP/PRGPSA 
VPSFPSVS GDWGGPVEAG / EGGQQGRGRARARPCS LPPLLPPS 
P VCRlib LsoKAirAiVa L. jJvj 


461 


1200 


1 


583 


RNQLS SQKSVPWVP I LKSLPLWAIWAHFS YWWTFYTLLTLLP 
TYMKEIl^FNVQENGFLSSLPYLGSWLCMILSGQAADNIiRAKW 
NFSTLCVRRIFSLIGMIGPAVFLVAAGFIGCDYSLAVAFLTIS 
TTLGGFCSSGFSINHIiDIAPSYAGILIjGITNTFATIPGMVGPV 
IAKSLTPDMGI SLHRPGW S AVA 


462 


1201 


25 


383 


GPSGTTHASAHSGHPGSPRGSLSRHPSSQLAGPGVEGGEGTQK 
PRDYI ILAILS CFCPMWPVNIYAFAYAVMSRNSLQQGDVDGAQ 
RLGRVAKLLS IVALVGGVLI I IASCVINLGVYK 


463 


1202 


573 


372 


SLFLSFPPLSFKMTLNDAMRNKARLS ITGSTGENGRVMTPEFP 
KAVHAVP YVS PGMGMNVS VTDLS 
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464 


1203 


2018 


491 


DDVPPPAPDLYDVPPGLRRPGPGTLYDVPRERVLPPEVADGGV 
VDSGVYAVPPPAEREAPAEGKRLSASSTGSTRSSQSASSLEVA 
GPGREPLELEVAVEAIiARLQQGVSATVAHliLDIiAGSAGATGSW 
RSPSEPQEPLVQDLQAAVAAVQSAVHELLEFARSAVGNAAHTS 
DRALHAKLSRQLQKMEDVHQTLVAHGQAIJDAGRGGSGATLEDL 
DRLVACSRAVPEDAKQLAS FLHGNASIiLFRRTKATAPGPEGGG 
TLHPNPTDKTS S I QSRPLPS PPKFTS QDS PDGQYENS EGGWME 
DYDYVHLQGKEEFEKTQKELLEKGSITRQGKSQLELQQLKQFE 
RLEQEVSRPIDHDLANWTPAQPLAPGRTGGLGPSDRQLLLFYL 
EQCEANLTTLTNAVDAFFTAVATNQPPKI FVAHS KFVILSAHK 
LVF IGDTLS RQAKAADVRSQVTHYSNLLCDLLRGIVATTKAAA 
LQ YPS PS AAQDMVERVKELGHSTQQFRRVLGQLAAA 


465 


1204 


299 


189 


EMEEPQKSYVNTMDLERDEPLKSTGPQISVSEFSCHCCYDILV 

NPTTLNCGHSFCRHCLALWWASSKKTECPECREKWEGFPKYS I 

LLRDAIEKLFPDAIRLRFEDI QQNNDIVQS LAAFQKYGNDQI P 

LAPNTGRANQQMGGGFFSGVLTALTGVAVVLLVYHWS SRE SEH 

DI^VHKAVAKWTAEEVVLWLEQLGPWASIjYRERFIiSERVNGRL 

LLTLTEEEFSKTPYTIENSSHRRAILMELERVKALGVKPPQNL 

WEYKAVNPGRSLFLLYALKSSPRIiSLLYLYLFDYTDTFLPFIH 

TICPLQEDSSGEDIVTKLLDIaKEPTWKQWREFLVKYSFLPYQL 

IAEFAWDWLEVHYWTSRFLIINAMLIiSVIiELFSFWRIWSRSEL 

K*VGFRFLRXiGVAALGSVEVAGLRGVVKGERPIJjYGH 

PHSVIiLLPVAKPLPLPLLPRGLC 


466 


1205 


2 


242 


EKARMIYEDYISILSPKEVSLDSRVREVINRWTjLDPNPHMYED 
aqlq i ytlmhrds fprflnsqi yks fvestags s s es 


467 


1206 


2 


619 


LYYSQDEESKIMISDFGLSKMEGKGDVMSTACGTPGYVAPEVL 
AQKPYSKAVDCWS IGVIAYILLCGYPPFYDENDSKLFEQILKA 
EYEFDSPYWDDISDSAKDFIRNLMEKDPNKRYTCEQAARHPWI 
AGDTALNKN I HES VS AQ IRKNFAKS KWRQAFNATAWRHMRKL 
HLGSSLDSSNASVSSSLSLASQKDCASGTFHAL 


468 


1207 


1 


352 


RTRGGAVSFEDFIKGLS ILLRGWQEKLNWAFNLYDINKIX3YI 
TKEE^IIJDIMKAIYDMMGKCTYPVLKEDAPRQHVETFFQKMDKN 
KDGVVTIDEFIESCQKDENIMRSMQIiFENVI 


469 


1208 


3 


1015 


PRSPEHHTPAWHEGRSLGPIMASMADRNMKLFSGRWPAQGEE 

J. c CiVi wuiyv im va v Lieu wj.ni v io iTi r*i ri xs-J-ti\-rvXii"ir\. ± xjjyvjgxvcvci vi*uv v j-j^ 

ATNPNLSVADFLRAMKLVFGESESSVTAHGKFFNTLQAQGEKA 
S L YVI RLEVQLQNAI Q AG I IAEKDANRTRLQQLLLGGELSRDL 
RLRLKD FLRMYANEQERLPNFLEL I KMVRE EEDWDD AF I KRKR 
PKRSESMVERAVSPVAFQGSPPIVIGSADCNVIEIDDTLDDSD ' 
EDVILVESQDPPLPSWGAPPLRDRARPQDEVLVIDSPHNSRAQ 
FPSTSGGSGYKNNGPGEMRRARKRKHTIRCSYCGEE 


470 


1209 


1543 


1351 


SVACTVPI^SMSDPDQDFDKEPDSDSTKHSTPSNSSNPSGPPS 
PNSPHRSQLPLEGLEQPACDT 
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C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I = lsoleucine, 
K=Lysine, L= Leucine, M=Methionine, N=Asparagine, 
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T= Threonine, V= Valine, W= Tryptophan, Y= Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\ ^possible nucleotide insertion) 


471 


1210 


3 


952 


YSAVEFAERGSGGSSGDEIiREDDEPVKKRGRKGRGRGPPSSSD 
SEPEAELEREAKKS AKKPQS S STEPARKPGQKEKRVRPEEKQQ 
AKPVKVERTRKRS EGFSMDRKVEKKKE P S ViSEKLQKLHSE I KF 
J^KVDSPDVKRCLNALEEIiGTLQVTSQILQKNTDVVATLKKIR 
RYKANKDVMEKAAEVYTRLKSRVLGPKIEAVQKVNKAGMEKEK 
AEEKLAGEELAGEEAPQEKAEDKPSTDLSAPVNGEATSQKGES 
AEDKEHEEGRDSEEGPRCGSSEDLHDSVREGPDLDRPGSDRQE 
RERARGDS E ALDEE S 


472 


1211 


5204 


2901 


LAELS SLS VLRLSHNS I SHIAEGAFKGLRSLRVLDLDHNE ISG 

TIEDTSGAFSGLDSLSKLTLFGNKIKSVAKRAFSGLEGLEHLN 

LGGNAIRSVQFDAFVKMKNLKELHISSDSFLCDCQLKWLPPWL 

IGRMLQAFVTATCAHPESLKGQSIFSVPPESFVCDDFLKPQII 

TQPETTMAMVGKD IRFTCS AAS S S S S PMTFAWKKDNEVLTNAD 

MENFVHVHAQDGEVMEYTTILHLRQVTFGHEGRYQ 

STYSHKARLTVNVIIPSFTKTPHDITIRTTTMARLECAATGHPN■ 

PQIAWQKDGGTDFPAARERRMHVMPDDDVFFITDVKIDDAGVY 

SCTAQNSAGSISANATLTVLETPSLWPIiEDRWSVGETVALQ 

L-IvH. 1 vjJNirir irxC J. X riff jSXsU rCir IjOijiiLAfirilJ 1 Jri-/JNyUJL»v vt^lN v v*\E* 

DAGRYTCEMSNTLGTERAHS QLS VLPAAGCRKDGTTVG I FT I A 
WSSIVLTSLVWVCIIYQTRKKSEEYSVTNTDETVVPPDVPSY 
LSSQGTLSDRQETWRTEGGPQANGHIESNGVCPRDASHFPEP 
DTHSVACRQPKLCAGSAYHKK^WKAMEKAEGTPGPHKMEHGGR 
WCSDCNTEVDCYSRGQAFHPQPVSRDSAQPSAPNGPEPGGSD 
QEHSPHHQCSRTAAGSCPECQGSLYPSNHDRMLTAVKKKPMAS 
LDGKGDSSWTLARLYHPDSTELQPASSLTSGSPERAEAQYIiLV 
SNGHLPKACDAS PESTPLTGQLPGKQRVPLLLAPKS 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F- Phenylalanine, G=Glycine, H=Histidine, I— Isoleucine, 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


473 


1212 


2 


2466 


AAAGAARRVSVRCGRSGPGPGRGAAGLSPADIALASEQGASCS 
VRAPERKIJmKLLWQAKMSSIQDWGEEVEEGAVYHVTLKRVQI 
QQAANKGARWLGVEGDQLPPGHTVSQYETCKIRTI KAGTLEKL 
VENLLTAFGDNDFTYIS IFLSTYRGFASTKEVLEIiLLDRYGNL 
TSPNCEEDGSQSSSESKMVIRNAIASILRAWLDQCAEDFREPP 
HFPCLQKLLDYLTRMMPGSDPERRAQNLLEQFQKQEVETDNGL 
PNT I S FS LEEEEELEGGES AEFTCFS EDLVAEQLTYMDAQLFK 
KVVPHHCLGCIWSRRDKKENKHLAPTIRATISQFNTLTKCWS 
TILGGKELKTQQRAKI IEKWINIAHECRLLKNFSSLRAIVSAL 
QSNS 1 YRLKKTWAAVPRDRMLMFEELSDI FSDHNNHLTSRELL 
MKEGTSKFANIiDSSVKENQKRTQRRLQLQKDMGVMQGTVPYLG 
TFLTDLTMLDTALQDYIEGGLINFEKRRREFEVIAQIKIiLQSA 
CNSYCMTPDQKFIQWFQRQQLIiTEEESYALSCEIEAAADASTT 
S PKPWKSMVKRLNLLFLGADMITS PTPTKEQPKSTASGS SGES 
MDSVSVSSCESNHSEAEEGYITPMDTPDEPQKKLSESSSYCSS 
IHSMDTWFLQGMSSLINPLSSPPSCNNNPKIHKRSVSVTSITS 
TVL P P VYNQQNEDTC I IRIS VEDNNGNMYKS IMLTSQDKTPAV 
IQRAMLKHNLDSDPAEEYELVQVISEDKELVIPDSANVFYAMN 

OAiT\Tont»TT PTyifXTPMCPrv^nn' OCDTOT *PT DDTS VO/'tl/'TATCVrDTJG 

SQVNFDF1XjRKKNSM£iCiU V JnJjKoK 1 o Jb 1 IjirKliUxXOUVVoiNiKrlo 
KITL 


474 


1213 


1 


867 


AREKMD S C I EAFGTTKQKRAIjNTRRMNRVGNE S LNRAVAKAAE 
TI IDTKGVTALVSDAIHNDLQDDSLYLPPCYDDAAKPEDVYKF 
EDLLSPAEYEALQSPSEAFRNVTSEEILKMIEENSHCTFVIEA 
LKSLPSDVESRDRQARCIWFLDTLIKFRAHRWKRKSAIiGPGV 
PHIINTKXLKHFTCLTYNNGRLRNLISDSMKAKITAYVIILAL 
HIHDFQIDLTVLQRDLKLS EKRMME I AKAMRLKI S KRRVS VAA 
GSEEDHKLGTLSLPLPPAQTSDRLAKRRKIT 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=IsoIeucine, 
K=Lysine, L=Leucine, M= Methionine, N=Asparagine, 
p=p ro line, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIirie, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\— possible nucleotide insertion) 


475 


1214 


2 


2621 


LSLFGSRALGRSGARAMAKAKKVGARRKASGAPAGARGGPAKA 
NSNPFEVKVNRQKFQILGRKTRHDVGLPGVSRARALRKRTQTL 
LKEYKERDKSNVFRDKRFGE YNSNMS PEEKMMKRFALEQQRHH 
EKKS I YNLNEDEELTHYGQSLADIEKHNDIVDSDSDAEDRGTL 
SGELTAAHFGGGGGLLHKKTQQEGEEREKPKSRKELIEELIAK 
SKQEKRERQAQREDALELTEKLDQDWKEIQTLLSHKTPKSENR 
DKKEKPKPDAYDMM\TRELGFEMKAQPSNRMKTEAEIjAKEEQEH 
LRKLEAERLRRMLGKDEDENVKKPKHMS 

RLLSYKDGKMNVEEDVQEEQSKEASDPESNEEEGDSSGGEDTE 

ESDSPDSHLDLESNVESEEENEKPAKEQRQTPGKGLISGKERA 

GKATRDELPYTFAAPESYEELRSLLLGRSMEEQLLWERIQKC 

NHPSLAEGNKAKLEKLFGFLLEWGDLATDDPPDLTVIDKLW 

HLYHLCQMFPESASDAIKFVLRDAMHEMEEMIETKGRAALPGIi 

DVLIYLKITGLLFPTSDFWHPWTPALVCLSQLtiTKCPILSLQ 

DWKGLFVCCLFLEYVALSQRFIPELINFLLGILY1ATPNKAS 

QGSTLVHPFRALGJCNSEIiLWSAREDVATWQQSSLSLRWASRL 

RAPTSTEANHIRLSCLAVGLALLKRCVLMYGSLPSFHAI 

RALLTDHLADCSHPQELQELCQSTLTEMESQKQIiCRPtiTCEKS 

KPVPLKLFTPRLVKVLEFGRKQGSSKEEQERKRLIHKHKREFK 

GAVREIRKDNQFIJ\RiyiQLSEIMERDAERKRKVKQLFNSLATQE 


476 


1215 


3 


961 


LTKQEDCCGS IGTAWGQSKCHKCPQLQYTGVQKPGPVRGEVGA 
DCPQGYKRLNSTHCQDINECAMPGVCRHGDCLNNPGSYRCVCP 
PGHS LGPSRTQC IADKPEEKSLCFRLVS PEHQCQHPLTTRLTR 
QLCCCSVGKAWGARCQRCPTDGTAAFKEICPAGKGYHILTSHQ 
TLTIQGESDFSLFLHPDGPPKPQQLPESPSQAPPPEDTEEERG 
VTTDS PVSEERSVQQSHPTATTTPARPYPELI SRP S PPTMRWF 
LPDLPPSRSAVEIAPTQVTETDECRIiNQNICGHGECVPGPPDY 
S CHCNPGYRS HPQHRYCV 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L=Leucine, M=Methionine, N = Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine t W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


477 


1216 


3652 


1207 


MAGGHCGSFPAAAAGSGEIVQIjNVGGTRFSTSRQTIjMWIPDSF 
FS SLLSGRI STLRDETG AI F I DRDP AAF AP I LNFLRTKELDLR 
GVS INVLRHEAEFYG ITPLVRRLLLCEELERS SCGS VLFHGYL 
PPPGIPSRKINNTVRSADSRNGLNSTEGEARGNGTQPVLSGTG 
EETVRLGFPVDPRKVLI VAGHHNWI VAAYAHFAVWYRI KES SG 
WQQVFTS P YLDWTIERVALNAKVVGGPHGDKDKMVAVASES S I 
ILWSVQDGGSGSEIGVFSLGVPVDALFFIGNQLVATSHTGKVG 
VWNAVTQHWQVQDWP ITS YDTAGS FLLLGCNNGS I YYIDMQK 
FPLRMKDNDLLVTELYHDPSNDAI TALSVYLTPKTS VS GNW I E 
IAYGTSSGAVRVIVQHPETVGSGPQIiFQTFTVHRSPVTKIMLS 
EKHLVSVCADNNHVRTWTVTRFRGMI STQ PGSTPLAS FKILS L 
EETESHGSYSSGNDIGPFGERDDQQVFIQKWPITNKLFVRLS 
STGKRICEIQAVDCTTISSFTGRECEGSSRMGSRPRRYLFTGH 
TNGS IQMWDLTTAMDMVNKSEDKDVGGPTEEELLKIiIiDQCDLS 
TSRCATPNI S PATS WQHSHLRESNS S LQLQHHDTTHEAATYG 
SMRPYRESPIiLARARRTESFHSYRDFQTINLNRNVERAVPENG 
NLGPIQAEVKGATGECKTISERKSPGVEIKSLRELDSGIiEVHKI 
AEGFSESKKRSSEDENENKIEFRKKGGFEGGGFLGRKKVPYLA 
SSPSTSDGGTDSPGTASPSPTKTTPSPRHKKSDSSGQEYSL 


478 


1217 


1 


1379 


RRPTRP ILTDELFKRTI QLPHLKTL I LNGNKLETLSLVS C FAN 
NTPLEHLDLSQNLLQHKNDENCSWPETVVNMNLSYNKLSDSVF 
RCLPKS IQITJDLNNNQIQTVPKETIHLMALRELNIAFNFLTDL 
PGCSHFSRLSVTiNIEMNFILSPSIiDFVQSCQEVKTLNAGRNPF 
RCTCELKNFIQLETYSEVMMVGWSDSYTCEYPLNLRGTRLKDV 
HLHELS CNTALLI VT IVVIMLVLGLAVAFCCLHFDLPWYLRML 
GQCTQTWHRVRKTTQEQLKRNVRFHAFISYSEHDSLWVKNELI 
PNLEKEDGS ILICLYES YFDPGKS ISENI VS FIEKS YKS IFVL 
SPNFVQNEWCHYEFYFAHHNLFHENSDHIILILIiEPIPFYCIP 
TRYHKLKALLEKKAYLEWPKDRRKCGLFWANLRAAINVNVLAT 
REMYELQTFTELNEESRGSTI SLMRTDCL 


479 


1218 


1 


1099 


ptrpptrpptrplltpswtstgrmwshlnrllfws ifssvtcr 
KAVI^CEAMKTNEFPSPCIjDSKTK\A^KGQNVSMFCSHKNKSL 
QITYSLFRRKTHLGTQDGKGEPAIFNLS ITEAHESGPYKCKAQ 
VT^P^TTV'QPDFSPTTVnPVTSPVr^IMVIOTETDRHITT^ 
VNGSLP INYTFFENHVAI S PAI S KYDRE PAEFNLTKKNPGEEE 
EYRCEAKNRLPNYATYSHPVTMPSTGGDSCPFCLKLLLPGLLL 
LLWI ILILAFWVLPKYKTRKAMRNNVPRDRGDTAMEVGIYAN 
ILEKQAKEESVPEVGSRPCVSTAQDEAKHSQEIiQYATPVFQEV 
APREQEACDSYKSGYVYSELNF 


480 


1219 


1 


293 


FFFFEERRTGSHSVGHPRMEYSGVSMAHCSIiNIiLGSSNSPSSA 
SQDARTTGACQHAQLIGFFFF\VETASPQVTHAG/LKHLVSRN 
PSAVTSQSARIKT 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P=Proline, Q=Glutamine t R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


481 


1220 


1 


727 


NREGARKI QNKWLRPS PRSHRTPES VS PERYS YGTS S SSKRTE 
GSCRRRRQSSSSANSQQGQWETGSPPTKRQRRSRGRPSGGAKR 
RRRGAPAAPQQQSEPARPSSEGKVTCDIRLRVRAEYCEHGPAL 
EQGVASRRPQALARQLDVPGQATAVLRSRDIiGSWCDIKFSEL 
SYIiDAFWGDYLSGALLQALRGVFLTEALREAVGREAVRLLVSV 
DEADYEAGRRRLLLMEEEGGRRPTEAS 


482 


1221 


1 


1321 


APNTAELRI CRVNKNCGS VRGGDE I FLLCDKVQKDD I EVRFVIi 
NDWEAKGI FS QADVHRQVAIVFKTPPYCKAITEPVTVKMQLRR 
PSDQEVSESMDFRYLPDEKDTYGNKAKKQKTTLLFQKLCQDHV 
ETGFRHVDQDGLELLTSGDPPTLASQSAGITVNFPERPRPGLL 
GS IGEGRYFKKEPNLFSHDAVVREMPTGVS SQAES YYPS PGPI 
SSGLSHHASMAPLPSSSWSSVAHPTPRSGNTNPLSSFSTRTLP 
SNSQGI P PFLRI PVGNDLNASNACI YNNADD IVGMEAS SMPS A 
DLYGISDPNMLSNCSVNMMTTSSDSMGETDNPRLLSMNLENPS 
CTSVLDPRDIiRQIiHQMSSSSMSAGANSNTTVFVSQSDAFEGSD 
FSCADNSMINESGPSNSTNPNSHGFVQDSQYSGIGSMQNEQLS 
DSFPYEFFQV 


483 


1222 


1 


1311 


RRLSLLDLQLGPLGRDPPQECSTFSPTDSGEEPGQLSPGVQFQ 

RRQNQRRFSMEDVSKRLSLPMDIRLPQEFLQKLQMESPDLPKP 

LSRMSRRASLSDIGFGKLETYVKLDKLGEGTYATVFKGRSKLT 

ENLVALKEIRLEHEEGAPCTAIREVSLLK^ 

HTDRSLTIjVFEYLDSDIjKQYLDHCGNIjMSMHNVKI FMFQIiIiRG 

LAYCHHRKI LHRDLKPQNLL INERGELKLADFGLARAKS VP TK 

TYSNEWTLWYRPPDVLLGS TEYSTP IDMWGVGCIHYEMATGR 

PLFPGSTVKEELHKINRIiLGTPTEETWPGVTAFSEFRTYSFPC 

YLPQPLINHAPRLDTDGIHLLSSLLLYESKSRMSAEAALSHSY 

FRSLGERVHQLEDTAS I FSLKE IQLQKDPGYRGLAFQQPGRGK 

NRRQSIF 


484 


1223 


807 


356 


CTPHGSSSSWKIPLWPRHMSPLHSCLPVGTSTSSGPLAVPRDC 
FHLCCLWGQLUj I SCPLACGQGCRVAGGQQHVPGQALGTLS PL 

V Q T .T ,TW a d P Q T .flWWPfi Q T ,VTPP f*P T T iP A VP VT iVKGLtGGWP PT 

RPSRAAPVSGPWDQLPYFPGL 


485 


1224 


1199 


370 


LISPWGNIQRSRSVPLFPSGLVLGGIWARGPLLAIiIiASFNII 
SVLNAECYLKQILHPTSHFTVSETPPLSGNDTDSLSCDSGSSA 
TSTPCVSRLVTGHHLWASKNGRHVLGLIEDYEALLKQISQGQR 
LLAEMDIQTQEAPSSTSQELGTKGPHPAPIiSKFVSSVSTAKLT 
I^EAYRPXKLLWRVSLPEDGQCPLHCEQIGEMKAEVTKLHKKL 
FEQEKKLQNTMKLLQLSKRQEKVIFI^LVVTHKIIiRKARGl^E 
LRPGGAHPGTCS PSRPGS 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine t D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=GIycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P= Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W= Tryptophan, Y-Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


486 


1225 


2469 


1660 


LGLFCILPIDTLCAVLERDTLSIRESRLFGAWRWAEAECQRQ 
QLPVTFGNKQKVLGKALSLIRFPLMTIEE^AAGPAQSGILSDR 
EVVNLFLHFTVNPKPRVEYIDRPRCCLRGKECCINRFQQVESR 
WGYSGTSDRIRFTVNRRIS IVGFGLYGS IHGPTDYQVNIQIIE 
YEKKQTLGQNDTGFS CDGTANTFRVMFKEP IEILPNVCYTACA 
TLKGPDSHYGTKGLKKVVHETPAASKTVPFFFSSPGNNNGTSI 
EDGQIPEI IFYT 


487 


1226 


1193 


372 


SVWWNSEVKDWMQKKRRGLRNSRATAGDIAHYYRDYVVKKGLG 
HNFVSGAVVTAVEWGTPDPS S CGAQDS S PLFQVS GFLTRNQAQ 
QPFSLWARNVVLATGTFDSPARLGIPGEAIiPFIHHELSALEAA 
TRVGAVTPASDPVLI IGAGLSAADAVLYARHYNIPVIHAFRIiA 
VDDPGLVFNQLPKMLYPEYHKVHQMMREQS ILSPSPYEGYRSL 
PRHQI^CFKEDCQAVFQDLEGVEKVFGVSLVLVLIGSHPDLSF 
LPGAG\LTLQWILTSR 


488 


1227 


756 


1016 


KLRPFIFSNQSLWLHSYEGAELEKTFIKGSWATFWVKVASCWA 
CVLLYLGLLLAPLCWPPTQKPQPLILRRRRHRIISPDNKYPPV 


489 


1228 


1 


747 


QLIHLSHGYQIHWTDYYWGTGRPEFGTRAAHKSLAGAELKTL 
KDFVTVLAKLFPGRPPVKKLLEMLQ^ 

LVNNKMRISGIFLTNHIKWVGCQGSRSELRGYPCSLWKLFHTL 
TVEASTHPDALVGTGFEDDPQAVLQTMRRYVHTFFGCKECGEH 
FEEMAKESMDSVKTPDQAIIiWLWKKHNMVNGRLAGEKPLGMGG 
SARAEGGPGPGTARTARIiPWGLSLSFAASCHPLC 


490 


1229 


4797 


2398 


HGGATFINAFVTTPMCCPSRSSMLTGKYVHNHNVYTNNENCSS 
PSWQAMHEPRTFAVYLNNTGYRTAFFGKYLNEmTGSYIPPGWR 
EWLGL I KNS RFYNYTVCRNG I KE KHG FD YAKD YFTDL I TNE S I 
NYFKMSKRMYPHRPVMMVISHAEPHGPEDSAPQFSKLYPNASQ 
HITPSYNYAPNMDKHWIMQYTGPMLPIHMEFTNILQRKRLQTL 
MSVDDS VERLYNMLVETGELENTYI I YTADHGYHIGQFGLVKG 
KSMPYDFDIRVPFFIRGPSVEPGSIVPQIVLNIDLAPTIIiDIA 
GLDTPPDVIX3KSVLKXLDPEKPGNRFRTNKKAKIWRDTFLVER 
GKFLRKKEESSKNIQQSNHLPKYERVKELCQQARYQTACEQPG 
QKWQCIEDTSGKLRIHKCKGPSDLLTVRQSTRNLYARGFHDKD 
KE CSC RE S GYRAS R S QRKS QRQ FLRNQGT PKYKPRFVHtkQTR 
SLSVEFEGEIYDINIiEEEEELQVLQPRNIAKRHDEGHKGPRDL 
QASSGGNRGRMLADSSNAVGPPTTVRVTHKCFIIiPNDSIHCER 
ELYQS ARAWKDHKAY IDEE I EALQDKI KNLREVRGHLKRRKP E 
ECSCSKQSYYNKEKGVKKQEKLKSHLHPFKEAAQEVDSKLQLF 
KENNRRRKKERKEKRRQRKGEECSLPGLTCFTHDNNHWQTAPF 
WNLGS FCACTS SNNNTYWCLRTVNETHNFLFCE FATGFLE YFD 
MNTDP YQLTNTVHTVERG I LNQLHVQLMELRS CQGYKQCNPRP 
KNLDVGNKDGGSYDLHRGQLWDGWEG 
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Ajnino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G= Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *-Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


491 


1230 


2480 


385 


HLLIAQELADRVGEGRACWSLGNAYVSMGRPAQALTFAKKHLQ 
I SQE IGDRHGELTARMNVAQLQLVLGRLTS PAASEKPDIuAGYE 
AQGARPKRTQRLSTVETWDLLRLPLEREQNGbSHHSGDWRGPSR 
DSLPLPVRSRKYQEGPDAERRPREGSHSPLDSADVRVHVPRTS 
IPRAPSSDEECFPDLLTKFQSSRMDDQRCPIiDDGQAGAAEATA 
APTLEDRIAQPSMTASPQTEEFFDLIASSQSRRLDDQRASVGS 
LPGLRITHSNAGHLRGHGEPQEPGDDFFNMLIKYQSSRIDDQR 
CPPPDVLPRGPTMPDEDFFSL IQRVQAKRMDEQRVDIiAGG PGA 
GGRRPARAPAAVPAWCELRPCAHRQAHPAPTPGRRSHSHSHVL 
PRPLPRTGTGHAAPRPPRPRATGSGQAARGGRACFHPGLAPMA 
LSFLPSAPAAGRTGPSACRPRPGAVRLPHPLPQALPVLPCPAK 
CETLLSPSPSPKVSLSRLIiGPPRTGPCSVPPEIiVLGWPCDRHA 
P PLQLRPGAGLPPS LS PHS PAKGQQPQKAPQTTrlCjKFGCSGS F 
EVPPAESQGPAGASTGAGPISKAEGMAGHELRHSKTPSQEKGQ 
GL VLGMLTGoKSSAQSGWEV AFvjo VU Jj IQVv^Wb VliAijl!»Abiio 
STLQTPHMRTPLLPPAGGDDITALSMGRGLTGHQVRDPRTGRT 
CWSLRWAPGA . 


492 


1231 


3 


398 


NS AADLAI FAL WGLKP WYLLAS S FLGLGLHP I S GHFVAEHYM 
FLKGilhiT xSYYGPLfl^XTFNVfainvattnJJr FoxFijXWljlrljVKis. 
IAPEYYDHLPQHHSWVKVIiWDFVFEDSLGPYARVKRVYRLAKD 
GL 


493 


1232 


1 


214 


QESGFS CKGPGQNVAVTRAHPDS QGRRRRPERGARGGQVFYNS 
EYGELSEPSEEDHCSPSARVTFFTDNSY 


494 


1233 


3 


443 


VIVHARPIRTRASKYYIPEAVYGLPAYPAYAGGGGFVLSGATL 
HRLAGACAQVELFPIDDVFLGMCLQRLIOjTPEPHPAFRTFGIP 
npcaa PUT , TFDPP FYP E TjVVVHGLS AAD I WLMWRIiLHGPHGP 
ACAHPQPVAAGPFQWDS 


495 


1234 


1 


897 


MASAACSMDPIDSFELIjDTjIjFDRQIX3IIiRHVELGEGWGHVKIX3 

vlpnpdsddflssilgsgdslpssplwspegsdsgisedlpsd 
pqdtpprsgpatspagchpaqpgkgpclsyhpgnscstttpgp 

VIQQQHHLGAS YLLRPGAGHCQELVLTEDEKKIjIiAKEG I TLPT 
QLPLTKYEERVLKKIRRKIRNKQSAQESRKKKKEYIDGLETRS 
CCCPLPSSSSPPSALLAPTKPPJOjGTLRLYECSPELCTTMLPP 
AWLLMLCQAPRPQDPDPRLTQPEKSLQEAPGQTGASRTPRT 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S= Serine, 
T=Threonine, V= Valine, W =Tryptophan, Y=Tyrosine, 
X== Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


496 


1235 


4235 


940 


ARGRRSRPWAASWGGRGRPAARRRPRGLAATMGFELDRFDGD 

VDPDLKCALCIIKVLEDPLTTPCGHVPCAGCVLPWVVQEGSCPA 

RCRGRLSAKELNHVLPLKRLILKIiDIKCAYATRGCGRVVKLQQ 

LPEHLERCDFAPARCRHAGCGQVLLRRDVEAHMRDACDARPVG 

RCQEGCGLPLTHGEQRAGGHCCARALRAHNGALQARLGALHKA 

LKKEALRAGKREKS LVAQLAAAQLELQMTALRYQKKFTE YS AR 

LDSLSRCVAAPPGGKGEETKSLTLVLHRDSGSLGFNIIGGRPS 

VDNHDGSSSEGIFVSKIVDSGPAAKEGGLQIHDRI IEVNGRDL 

SRATHDQAVEAFKTAKEPIWQVLRRTPRTKMFTPPSESQLVD 

TGTQTDITFEHIMALTKMSSPSPPVLDPYIjLPEEHPSAHEYYD 

PNDYIGDIHQEMDREELELEEVDLYRMNSQDKLGLTVCYRTDD 

EDDIGIYISEIDPNSIAAKDGRIREGDRIIQINGIEVQNREEA 

VALLTSEENKNFSLLIARAELQLDEGWMDDDRNDFLDDLHMDM 

LEEQHHQAMQFTASVLQQKKHDEDGGTTDTATILSNQHEKDSG' 

VGRTDE STRNDES SEQENNGDDATAS SNPLAGQRKLTCSQDTL 

GSGDLPFSNKSFI S PECTGAAYLGIPVDECERFRELLELKCQV 

KSATPYGLYYPSGPLDAGKSDPES VDKEIiELLNEELRS IELEC 

LS IVRAHKMQQLKEQYRES WMLHNSGFRNYNTS IDVRRHELSD 

ITELPEKSDKDSSSAYNTGESCRSTPLTLEISPDNSIiRRAAEG 

I SCPSSEGAVGTTEAYGPASKNLLS ITEDPEVGTPTYSPSLKE 

LDPNQPLESKERRASDGSRSPTPSQKLGSAYLPSYHHSPYKHA 

HIPAHAQHYQSYMQLIQQKSAVEYAQSQMS 

S E PRMEWKVKI RS DGTRYITKRP VRDRLLRERALiKIREERSGM 

TTDDDAVS EMKMGRYWSKEERKQHLVKAKEQRRRRBFMMQSRL 

LTHGTKS PDGTRVYNSFLS VTTV 


497 


1236 


2 


157 


FFFLVEMGFCHVGQGGLTLIGSSNLPASASKSAGITGVSHCAR 
PDFKSCVE 


498 


1237 


1 


211 


LAGRKVLLFVS GYWG WGP I TWLLMS EVLPLRARGVAS GLCVL 

A<5WT.TAFVTjTKSFIiPGGVSVOPOaPRP 
no yyxj rir v jjx ufvjut v o v Sc*- W"^- 


499 


1238 


2 


345 


FWAPGPPGVGAAVGDASTRS LRESCPS PS PGRIiRRTTAPWS SQ 
ARAAAPAPSSSC^GPDGASSPPJ^IiPWRPWKILRRTPLSGDVEL 
SQVHPDQRILRRFILSRTCGNTIPGMAE 


500 


1239 


1 


523 


MRRFLS KVYS FPMRKLILFLVFPVVRQTPTQHFKNQFPALHWE 
HELGLAFTKNRMNYTNKFIjIjIPESGDYFIYSQVTFRGMTSECS 
BIRQAGRPNKPDS I TWI TKVTDS YPEPTQLIjMGTKSVCEVGS 
NWFQPI YLGAMFS LQEGDKLMVNVSD ISLYDYTKEDKTFFGAF 
LL 
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Amino acid segment containing signal peptide (A=Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M= Methionine, N=Asparagine, 
P= Proline, Q=Glutamine, R=Arginine, S = Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


501 


1240 


2 


1277 


FVWDEVAQRSGCEERWLVIDRKYYNISEFTRRHPGGSRVISHY 
AGQDATDP FVAFHINKGLVKKYMNS LLI GELS PEQP S FEPTKN 
KELTDE FRE LRATVERMGLMKANHVF F LLYLLH I LLLDG AAWL 
TLWVFGTSFLPFLLCAVLLSAVQAQAGWLQHDFGHLSVFSTSK 
WNHLLHHFVIGHLKGAPASWWNHMHFQHHAKPNCFRKDPDINM 
HPFFFALGKILSVELGKQKKKYMPYNHQHKYFFLIGPPALLPL 
YFQWYIFYFVIQRKKWVDLAWMITFYVRFFLTYVPLLGLKAFL 
GLFFIWFLESNWFVWVTQMNHIPMHIDHDRNMDWVSTQLQAT 
CNVHKSAFNDWFSGHIjNFQIEHHLFPTMPRHNYHKVAPLVQSL 
CAKHGIEYQSKPLLSAFADIIHSLKESGQLWLDAYIiHQ 


502 


1241 


999 


540 


QCGGI PYNTTQFIiMNDRDPEEPNIiDVPHGI SHPGS SGESEAGD 
SDGRGRAHGEFQRKDFSETYERFHTESLQGRSKQELVRDYLEL 
EKRLSQAEEETRRLQQLQACTGQQSCRQVEELAAEVQRLRTEN 
QRLRQENQMWNREGCRCDEEPGT 


503 


1242 


1448 


875 


SPERSSLSVGREKAMEVPPPAPRSFLCRALCLFPRVFAAEAVT 
ADSEVLEERQKRIiPYVPEPYYPESGWDRLRELFGKD\VTGSLF 
RINVGLRGLVAGGI IGALLGTPVGGLLM7VFQKYS GETVQERKQ ' 
KDRKALHELKLEEWKGRLQVTEHLPEKI ESS LQEDE PEND AKK 
IEALLNIiPRNPSVIDKQDKD 


504 


1243 


149 


1293 


RSLGLAVTEMVPWVRTMGQKLKQRLRLDVGREICRQYPLFCFL 
LLCLS AAS LLLNRYIHI LMIFWS FVAGWTFYCS LGPDS LLPN 
IFFTIKYKPKQLGLQELFPQGHSCAVCGKVKCKRHRPSIiLLEN 
YQPWLDLKISSKVDASLSEVLELVLENFVYPWYRDVTDDESFV 
DELRITLRFFASVLIRRIHKVDIPSIITKKLLKAAMKHIEVIV 
KARQKVKNTEFLQQAAIiEEYGPELHVAIiRSRRDELHYLRKLTE 
LLFPYILPPKATDCRSLTLLIREILSGSVFLPSLDFIiADPDTV 
NHLLIIFIDDSPPEKATEPASPLVPFLQKFAEPRNKKPSVLKL 
ELKQIREQQDLLFRFMNFLKQEGAVHVLHVLFDCGGI 


505 


1244 


2 


1116 


QSLAEVLQQLGASSEIiQAVLSYI FPTYGVTPNHSAFSMHALLV 
NHYMKGGFYPRGVTSEIAFHTI PVIQRAGGAVLTKATVQS VLL 
DS AGKACGV SVKKGHELVNI YCP I WSNAGLFNTYEHLLPGNA 
RCLPGVKQQLGTVRPGLGMTS VFI CLRGTKEDLHLP S TNYYVY 
YDTDMDQAMERYVSMPREEAAEHIPLLFFAFPSAKDPTWEDRF 
PGRSTMIMLI PTAYEWFEEWQAELKGK\ RGSDYETFKNSFVEA 
SMSWLKLFPQLEGKVESVTAGS PLTNQFYL\ AAPRGACYGAD 
HniiGRljHPCTVMAS T.RAOS P T PNT1YT.TGOD T PTCGLVG ALOGAL 
LCSSTILKRNLYSDLKNLDSRIRAQKKKN 


506 


1245 


1759 


873 


RPQETRVLQVSCGRAHSLVLTDREGVFSMGNNSYGQCGRKVVE 
NEIYSESHRVHRMQDFDGQWQVACGQDHSLFLTDKGEVYSCG 
WGADGQTGIiGHYNITSSPTKLGGDLAGVNVIQVATYGDCCIiAV 
SADGGLFGWGNSEYLQLASVTDSTQVNVPRCLHFSGVGKVRQA 
ACGGTGCAVLNGEGHVFVWGYGILGKGPNLVESAVPEMIPPTL 
FGLTEFNPEIQVSRIRCGLSHFAALTNKGELFVWGKNIRGCLG 
IGRLEDQYFP WRVTMPGEP VDVACGVDHMVTLAKS F I 
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Amino acid segment containing signal peptide (A = Alanine, 
C= Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F- Phenylalanine, G~GIycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W= Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\— possible nucleotide insertion) 


507 


1246 


520 


2 


LPFREWLMIWSLSAAAVAAAFMAKCRMVLSSRYFCSHFVMSA 
SRARIRS SFSRTS SRRAGALYSGMLAGWPFPCFCWVLS AS SSL 
SSQVRSLRSICSRFSHADCSWVRACCSFSTt'STYACFSRNSSS 
S LMTLAWALLKAWSR I SMCLRWS S LAVRTAANS I SNFS FS FKN 


508 


1247 


1 


1083 


MQAVRATASQSLS CARAPREPTQHALRAHWFPPAAAVQPS PHS 
GVAAAAGTWS S AFRGEHPLVS SGLLLG VREQSFRLLRS KAGTH 
MYLEHTSHCPHHDDDTAMDTPLPRPRPI*IaAVERTGQRPLWAPS 
LELPKPDMQPLPAGAFLEEVJ^EGTPAQTESEPKVLDPEEDLLC 
IAKTFSYLRESGWYWGSITASEARQHLQKMPEGTFLVRDSTHP 
SYLFTLSVKTTRGPTNVRIEYADSSFRLDSNCLSRPRILAFPD 
WS LVQHYVAS CTADTRSDS PDPAPTPALPMPKEDAPSDPALP 
APPPATAVHIjKLVQPFVRRS S ARSIjQHIiCKIiVINRiiVADVDCIj 
PLPRRMADYLRQYPFQL 


509 


1248 


2 


841 


FVD I FQRWKECRGKS PAQ AELS YLNKAKWLEMYGVDMHWRGR 
DGCEYSLGLTPTGILI FEGANKI GLFFWPKITKMDFKKS KLTL 
VVVEDDDQGREQEHTFVFRLDSARTCKHLWKCAVEHHAFFRLR 
TPGNSKSNRSDFIRLGSRFRFSGRTEYQATHGSRIiRRTSTFER 
KPSKRYPSRRHSTFKASNPVIAAQLCSKTNPEVHNYQPQYHPN 
IHPSQPRwHPHS PNVRPS FQDDRSHWKAS ASGDDSHFDYVHDQ 
NQKNLGGMQSMMYRDKLMTAL 


510 


1249 


2 


763 


GG I RL IQKLTWRS RQQDRENCAMKGKHKD E CHNF I KVFVPRND 
EMVFVCGTNAFNPMCRYYRVSIFYVICFF*STFLPSLICC*S* 
NLSAFQ*FVLSLVQ*KNKDRILQMEF*YK*NSIAFKRAR*IDM 
TLAIYFSFV\LSTL*YDGEEISGLARCPFDARQTNGALFADGK 
LYSATVADFLASDAVIYRSMGDGSALRTIKYDSKWIKE/PHFTj 

yaik/y/ gnyvyfsfreivat* *lg/kavds/rvaryekqlvg 

PTV 


511 


1250 


1555 


629 


ARALARERESESARADDVTLGVSAILAVDRGGNLGSA\DGWAY 
IDVEVRRPWAFVGPGCSRSSGNGSTAYGLVGSPRWLSPFHTGG 
AVQTiPPT? PP(3Pf5PVT .HJVAR PCLRCVLRPE \ HYEPGSHYSGFAG 
RDASRAFVTGDCSEAGLVDDVSDLSAAEMLTLHNWLSFYEKNY 
VCVGRVTGRFYGEDGLPTPALTQVEAAITRGLEANKLQLQEKQ 
TFPPCNAEWSSARGSRLWCSQKSGGVSRDWIGVPRKLYKPGAK 
EPRCVCVRTTGPPSGQMPDNPPHRNRGDLDHPNIiAEYTGCPPL 
AITCSFPL 


512 


1251 


1100 


798 


YFI ICRDGVLLFCPGWSQTPGAQAILLHWATQNAGMTDMSHSA 
QPIYLFIYIilRTRSHYVAQAGQLLDSNDSPNVASQNVGITGMS 
HHAWLKIVLYFCII 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G^Glycine, H=Histidine, I=Isoleucine, 
K-Lysine, L=Leucine, M=Methionine, N^Asparagine, 
P= Proline, Q=Glutamine, R=Arginine, S= Serine, 
T= Threonine, V= Valine, W= Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


513 


1252 


3 


1395 


PAARPPSLWLSPSPPKPRARARAPQSVEPAAPLVARGSSPPA 
RP AP AMVRPRRAP YRS G AGG P LGGRGRPPR PL WRAVR S RS WP 
ASPRGPQPPRMRARSAPPMEGARVFGALdPIGPSSPGLTTiGG 
T^VSEHRLSNKLLAWSGVLEWQEKRRPYSDSTAKLKRTLPCQA 
YVNQGENLETDQWPQKLIMQLIPQQLLTTLGPLFRNSQLAQFH 
FTNRDCDSLKGLCRIMGNGFAGC^FPHISPCEWVLMLLYSS 
KKKIFMGLIPYDQSGFVSAIRQVITTRKQAVGPGGVNSGPVQI 
VNNKFLAWSGVMEWQEPRPEPNSRSKRWLPSHVYVNQGEILRT 
EQWPRKLYMQLIPQQLLTTLVPLFRNSRLVQFHFTKDLETLKS 
LCRIMDNGFAGCVHFSYKASCEIRVLMLLYSSEKKIFIGLIPH 
DQGNFVNGIRRVIANQQQVLQRNLEQEQQQRGMGG 


514 


1253 


320 


964 


GRPALGREAPPQAGLSSTPPPCSETCTMGPHSILRTVHCRPTK 
TPPEPSAEPHPIiSLLTSSNTSLAGTS'LGRDLTPGGGKPPSGQT 
PRNPES PRHRLGS PRGRRWLASPTPTGSGRSGPASRGQRRLSC 
AAQDPTSEGASVGAMEAGLGPPTAAPRGWSEAAESLGGTLSW 
GAWGRPPAGPSGLAGRRSRREALRPDRKEASVMMAAVSAIQP 


515 


1254 


704 


107 


PGVPTHGWPRSRVLTRVRGSRGSGKMAAAVVLAAGLRAARRAV 
AATGVRGGQVRGAAGVTDGNEVAKAQQATPGGAAPTIFSRILD 
KSLPADILYEDQQCLVFRDVAPQAPVHFIiVI PKKP IPRI SQAE 
EEDQQ/LTYVPPLSL*LLGHLLLVAKQTAKAEGLGDGYRLVIN 
DGKLGAQSVYHLHIHVLGGRQLQWPPG 


516 


1255 


2299 


924 


VPNYIiPSVSSAIGGEVPQRYVWRFCIGLHSAPRFLVAFAYWNH 

YLSCTSPCSCYRPLCRLNFGLNVVENLALLVLTW 

WVPG*GRSGEVFPEGTGLPLPHSDLPTSWCGHSLQCGSQSSFP 

PAIHENAFIVFIASSLGHMLLTCILWRLTKKHTVSQE\DGLSL 

AGAPRQPRRKSRTSVLRIRVMVRWELSSNGNPGRGVLGLGLGL 

GNKLRWGQNLGL * HCVWWWETGE * KRWRLQMG IE* GVAS RR 

Q*VRNS VRGLVCHNS S APPMYMGFFS PTVFGGGVGG*LHVTFI 

LHPPEVEAAG I PLIiLGPSIiPQRQGREH IWI LAAPACAPFHDR 

*WEPREIRPSP*ELGLRGEPTLSYPASCRVIRQPIP*DRKSYS 

WKQRLF I INF I S FFS ALAVYFRHNMYCEAGVYTI FAILEYTW 

LTNMAFHMTAWWDFGNKELLITSQPEEKRF 


517 


1256 


3 


254 


IDLLEIRNGPRSHESFQEMDLNDDWKLSKDEVKAYLKKEFEKH 
GAWNESHHDALVED I FDKEDEDKDGF I S AREFTYKHDEL 


518 


1257 


2 


611 


PRVRGRVGKEGAAAKPRSLLRRFQIjLSWSVCGGNKDPWVQELM 
SCLDLKECGHAYSGIVAHQKHLLPTSPPISQASEGASSDIHTP 
AQMLLSTLQSTQRPTLPVGSLSSDKELTRPNETTIHTAGHSLA 
AGPEAGENQKQPEKNAGPTARTSATVPVLCLLAIIFILTAALS 
YVLCKRRRGQSPQSSPDLPVHYIPVAPDSNT 


519 


1258 


1002 


418 


LI I SNFLKAKQKPGSTPNLQQKKSQARLAPDIVS ASQYRKFDE 
FQTG ILI YELLHQPNPFEVRAQLRERDYRQEDLPPLPALS LYS 
PGLQQLAHLLLEADPIKRIRIGEAKRVLQCIiLWGPRRELVQQP 
GTSEEALCGTLHNWIDMKRALMMMKFAEKAVDIUIRGVELEDWL 
CCQYIiASAEPGALLQSLKLLQLL 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine T 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W= Tryptophan, Y=Tyrosine, 
X— Unknown, *=Stop Codon, /=possib!e nucleotide deletion, 
\= possible nucleotide insertion) 


520 


1259 


2 


2019 


KRGLIWMAHEMIGTQIVTERGVALLESGTEKVIililDSRPFVE 
VNTSHILEAININCSKLMKRRLQQDKyLITELIQHSAKHKVDI 
DCSQKWVYDQS SQDVASLS SDCFLTVLLGKLEKSFNSVHLLA 
GGFAEFSRCFPGLCEGKSTLVPTCISQPCLPVANIGPTRILPN 
LYLGCQRDVLNKELMQQNGIGYVLNASNTCPKPDFIPESHFLR 
VPVNDSFCEKILPWIiDKSVDEIEKAKASNGCVLVHCLAGISRS 
AT IAI AYIMKRMDMSLDEAYRFVKEKRPT I S PNFNFLGQLLDY 
EKKIKNQTGASGPKSKLKLIiHLEKPNEPVPAVSEGGQKSETPL 
SPPCADSATSEAAGQRPVHPASVPSVPSVQPSLLEDSPLVQAIj 
SGLHLSADRLEDSNKLKRSFSLDIKSVSYSASMAASLHGFSSS 
EDALEYYKPSTTUDGTNKLCQFSPVQEL/ CGADSRNQS* *GGS 
Q/PSPRSCRPPGIiQTARASDCIRSEPAAVAPPRGPFYLHCIEV 
GAWRT ITTPAS FSAFPP \ PAAPHEVCWPGP* GIiA\ PDILAPQT 
STPSLTSSWYFATESSHFYSASAIYGGSASYSAYSCSQLPTCG 
DQVYSVRRRQKPSDRADSRRSWHEESPFEKQFKRRSCQMEFGE 
SIMSENRSREELGKVGSQSSFSGSMEIIEVS 


521 


1260 


20 


803 


AS S S KRVSRQKMLQL WKL VLL CGVLTGTS ES LLDNLGNDLSNV 
VDKLEPVLHEGLETVDNTLKG ILEKLKVDLGVLQKS S AWQLAK 
QKAQEAEKLLNNVISKLLPTNTDIFGLKISNSLILDVKAEPID 
DGKGIjNLS FPVTANVTEAGPI IDQ I IN\ LRAS LDLLTAVTI ET 
DPQTHHPVAGLGECARDPTS I SLCLLDKHSQI INKFVNSVINT 
LKSTVSSLLQKEICPLIRIFIHSIiDVNVIQQVVDNPQHKTQIiQ 
TLI 


522 


1261 


1246 


411 


CSLRRPRSAAEPDADHVPLLGLLRLQLRAARQPGAMRPQGPAA 
SPQRLRGLLLLLLLQLPAPS S AS E IPKGKQKAQLRQREWDLY 
NGMCLQGPAGVPGRDGSPGANGI PGTPGI PGRDGFKGEKGECL 
RES FEES WTP1TYKQCSWSSLNYGIDLGKIAECTFTKMRSNSAL 
RVLFSGSLRLKCRNACCQRWYFTFNGAECSGPLPIEAIIYLDQ 
GSPEMNSTINIHRTSSVEGLCEGIGAGLVDVAIWVGTCSDYPK 
GDASTGWNSVSRI I IEELPK 


523 


1262 


2009 


921 


MHSAMLGTRVNLSVSDFWRVMMRVCWLVRQDSRHQRIRLPHLE 
AWIGRGPETKITDKKCS RQQVQLKAECNKGYVKVKQVGVNPT 
S IDS WIGKDQEVKLQPGQVLHMVNELYPYIVEFEEEAKNPGL 
ETHRKRKRSGNSDSIERDAAQEAEAGTGLEPGSNSGQCSVPLK 
KGKDAP IKKES LGHWSQGLKI SMQDPKMQVYKDEQVWI KDKY 
PKARYHWLVLPWTS I S SLKAVAR \ EHLELLKHMHTVGEKVI VD 
FAGSSKLRFRLGYHAI PSMSHVHLHVT SQDFDSPCLKNKKHWN 
S FNTEYFLESQAVIEIWQEAGRVTVRDGMPELLKLPLRCHECQ 
QLLPS I PQLKEHLRKHWTQ 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F=Phenylalanine > G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine t L=Leucine, M=Methionine, N=Asparagine, 
P*=Proline, Q=Glutamine, R=Arginine, S= Serine, 
T=Threonine, V= Valine, W= Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\- possible nucleotide insertion) 


524 


1263 


2067 


198 


DMSDTS E SGAGLTRFQAEAS EKDS S SMMQTLLTVTQNVEVPET 

PKASKALEVSEDVKVSKASGVS KATEVSKTPEAREAPATQAS S 

TTQLTDTQVLAAENKSLAADTKKQNADPQAVTMPATET^ 

VADTKVNTKAQETEAAPSQAPADEPEPESAAAQSQENQDTRPK 

VKAKKARKVKHLDGEEDGSSDQSQASGTTGGRRVSKALMASMA 

RRASRGP I AFWARRASRTRLACFGPGEPLLS PWRS P \ KARRQR 

GFAVRVAKFQ \ S SQEPEAPPP W\DVALLQGRAN\DLVKYLLAK 

DQTKI P IKRS \DMLKDI IKE YTDVYPE 1 1 \ ERAG YS LE \ KVFG 

IQLKEIDKJTOHLYILLSTLEPTDAGILGTTKDSPKLGLLMVLL 

S 1 1 F\MNGNRS \ SEAVIWEVLR /RSLGLRLGIHHS \ LLGDVK\ 

KLITDEV\VKQKYL\DYARVPHSNSP\EYEFFWG\LRSYYEDQ 

QR*KSFKFACK\VQK\KDPK\EWAAQSPPGKAR/ERMEAD\LK 

AAS*GSPWKPRLRAEIKARMGIGLGSENAAGPCNWDEADIGPW 

AKARIQAGAEAKAKAQESGSASTGASTSTNNSASASASTSGGF 

SAGASLTATLTFGLFAGLGGAGASTSGSSGACGFSYK 


525 


1264 


1 


1397 


ARPPVCTGSTMSLTWSMACVGFFLLQGAWPLMGGQDKPFLSA 
RPS TWPRGGHVALQCHYRRGFNNFMLYKEDRSHVP I FHGR I F 
QESF IMGFVTPAHAGTYRCRGSRJt'nSJjTG FJjV 1M V I \z 
NHRKPSLLAHPGPLLKSGEWILQCWSDIMFEHFFLHKEGISK 
DP SRLVGQ IHDGVS KANFS IGPMMLALAGTYRCYGSVTHTPYQ 
LSAPSDPLDIWTGPYEKPSLSAQPGPKVQAGESVTLSCSSRS 
SYDMYHLSREGGAHERRLPAVRKVNRTFQADFPLGPATHGGTY 
RCFGSFRHSPYEWSDPSDPLLVSVTGNPSSSWPSPTEPSSKSG 
NLRHLHILIGTSVVKIPFTILLFFLLHRWCSNKK\NAAVMDQE 
PAGNR\VNSEDSDEQDHQEVS YP * LEHCVFTQRKITRPSQRPK 
TPPTDTSMYIELPNAEPRSKWFCPRAPQSGLEGIF 
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sequence 



Amino acid segment containing signal peptide (A=Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H = Histidine T I=Isoleucine, 
K= Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T= Threonine, V= Valine, W= Tryptophan, Y= Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 



526 



1265 



6657 



988 



LHNLRERYFSGLIYTYSGLFCVVVNPYKHLPIYSEKIVDMYKa 
KKRHEMPPH I YAI ADTAYRSMLQDREDQS ILCTGES GAGKTEN 
TKKVI QYLAWAS SHKGKKDTS ITGELEKQLLQANP I LEAFGN 
AKTVKNDNS SRFGKF IR INFDVTGY IVGANIETYLLEKSRAIR 
QARDERTFHIFYYMIAGAKEKMRSDLLLEGFNNYTFLSNGFVP 
IPAAQDDEMFQETVEAMAIMGFSEEEQLSILKWSSVLQLGNI 
VFKKERNTDQ ASMPDNTAAQKVCHLMG INVTDFTRS ILTPRIK 
VGRDWQKAQTKEQADFAVEALAKATYERLFRWILTRVNKALD 
KTHRQG AS FLG I LD I AG FE I FEVNS FEQLCINYTNEKLQQL FN 
HTMFIL\EQEEYQREGIEWNFIDFGLDLQPCIELIERPNNPPG 
VLALLDEECWFPKATDKS FVEKLCTEQGSHPKFQKPKQLKDKT 
EFS I IHYAGKVDYNASAWLTKNMDPLtoNVTSLI^ASSDKFVA 
DLWKDVDRIVGT^QMAKMTESSLPSASKTKKGMFRTVGQLYKE 
QLGKLMTTLRNTTPNFVRC 1 1 PNHEKRSGKLDAFLVLEQLRCN 
GVTjEGIRICRQGFPNRIVFQEFRQRYEILAANAIPKGFMDGKQ 

acilmikaleldpnlyrigqskiffrtgvlahleeerdlkitd 
vimafqamcrgylarkafakrqqqltamkviqrnc^^yikl^ 
wqwcrlftkv* pllqvtrqe * emqakede lqktkerqqkaene 
lkeleqkhsqlteeknllqeqlqaetelyaeaeemrvrlaakk 
qelee ilhemearleeeedrgqqlqaerkkmaqqmldleeqle 

EEEAARQKIjQIjEKVTAEAKI KKLEDE ILVMDDQNNKTjSKERKL 
LEERISDLTTNLAEEEEKAKNLTKLKNKHESMISELEVRLKKE 
EKSRQELEKLKRKLEGDASDFHEQIADI^AQIAELKMQLAKKE 
EELQAALARLDDE IAQKNNALKKI RELEGHI SDLQEDLDSERA 
ARKKAEKQKRDLGEELEALKTELEDTLDSTATQQEI^AKREQE 
VTVLKR\ AIiNEETRSHEAQVQEMRQKHAQAVQS LTEQLEQ \ * K 
RAKANLDKNKQTLEKENTD\ LAGELRVLGQA\KQEVEHRMKKL 
QAQVQELQSKCSDGERARAELbTOKVHK\LQNEVESVTG\MIj^ 
AEGKAIKLAKDVASLSSQL\QDTQELLQEESRQKIiNVST\SLR 
\QLEEERNSLQDQLDEEMEAKQNLERHISTLNIQLSDSKKKLQ 
DFAS TVEALEEGKKR FQKEI ENLTQQYEEKAAAYDKLEKT KNR 
LQQELDDLVVDLDNQRQLVSNIiEKKQRKFDQLLAEEKNISSKY 
ADERDRVEAEAREKETKALSL\ARALEEALEAKEELERTNKML 
KA\EMGRPGSASKD\DVGQELSHDL\EKSK\RALGDPRLEEMK 
T\QLEETjGRTEIiASPRRDA\KLRLEVNMQAPSRASFER\DLQA 

rteqne\esrr\hlqrqlheyetelederkqralaaaakiklg 
wdpwtldl*adsaikgrggkaikqlrklqaqmkdfqreleda 
\rasrdeif\ata\kenekkakslea\dlmqlqe\dlaaaeeg 
rkq\adle\keelaeel\asslsgrnalqdekrrleariaqle 
eeleeeqgnmeamsdrvrkatqqt^eqlsnelaterstaqknes 
arqqlerqnkklr s klhemegavks kfks t iaaleak i aqlee 
qveqearekqaatkslkqkdkklkeili^vederkmaeqykeq 
aekgnarvkqlkrqleeaeeesqrinanrrki^reldeatesn 
eamgrewalksklrrgnetsfvpsrrsggrrvienadgseee 

TDTRDADFNGTKASE 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D-Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M = Methionine, N=Asparagine, 
P=Proline, Q= Glut amine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y-Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


527 


1266 


1 


775 


KLHFAKSLNSELSCSTREAMQDEDGYITLNIKTRKPALVSVGP 
AS S S WWRVMALILL I LCVGMWGLVALGI WSVMQRNYLQDENE 
NRTGTLQQLAKRFCQYVVKQSELKGTFKGliKCS PCDTNWRYYG 
DSCYGFFRHNLTWEES KQYCTDMNATLLKI DNRNIVEYIKAR\ 
TOT TDW\rnT . QP OTf VI SENMFEFLEDGKGNMNC 
AYFHNGKMHPTFCENKHYL\MCE \ RKAGHDPRWTQLPLMPKRW 
TG 


528 


1267 


1053 


424 


NQGLRDVGLCRTCLVNKI FAS S I LGKSHHHS LVS INQGHNAPW 

KGSVLRWI S KRGKPIiAVEME EGHCL\ CLPLGTECLGVKP\ IVH 
LFNS EMGEK\RPVAG \ARHVGS SAALLFFTPLRCLGGEKHKSG 
LRARPG I VPSLELNYD IDS FAHMFF / S VDIiLLI I TLLS YYI P F 
C 


529 


1268 


1435 


t c c r\ 


GDQPAAKRRQRRRRAAPSAPPQAARIiHPPPKLRRFDGVQDPAP 
YSWAINGKWDWQRPANFLRGPRGPETLSDWESQFTFKYHHV 
GKLLKEGEEPTVYSDEEEPKJ)ESARKND* 


530 


1269 


705 


166 


GPPJ4AKJLSQDQINEYKECFSLYDKQQRGKIKATDLMVAMRCL 
GASPTPGEVQRHLQTHGIIX^GEl^FSTFLTIMHMQIKQEDPK 
KEILIiAMlJ4VDKEKKGYVMASDLRSKLTSLGEKLTHKEV\D 
FRE\ADIEPNGKVKYDEFIHKI / TLLPGRDLLKEENGRAS PGP 
ENLEQLIFL 


531 


1270 


25 


1396 


ADPHTTVIRFFPAASATKRVLPPVLRVSSPRTWNPNVPESPRI 
PAPRLPKRMSGAPTAGAALMLCAATAVLLSAQGGPVQSKSPRF 

7V c? ftTr\WM\n TT 7\TT/^T T OT rnm *D T7TT7V. T?P TP QPiT .C TAT «T?PPT.Q 7APf3Q 
Ao W UiM v lrJ V 1 if\ HIt 1 1 1 1 ttt^Jl-T 1 iK.JL.H-rtJZj.re. J. AOUuOniJAIUUJOiiwUO 

ACQGTEGSTDLPLAPE SRVDPEVIaHSLQTQLKAQNSR IQQLFH 
KVAQQQPJiLEKQHl^IQHLQSQFGLLDHiaHLDHEVAKPARRKR 
LPEMAQPVDPAHNVSRLHRLPRDCQELFQVGERQSGLFEIQPQ 
GSPPFLWCKMTSDGGWTVIQRRHDGSVDFNRPWEAYKAGFGD 
PHGEFWLGLEKVHS ITGDRNSRLAVQLRDWDGNAEIjLQFS VHL 
GGEDTAYSLQLTAPVAGQLGATTVPPSGLSVPFSTWDQDHDLR 
RDKNCAKSLSGGWWFGTCS HSNLNGQYFRS I PQQRQKLKKG I F 
WKTWRGRYYPLQATTMLIQPMAAEAAS 


532 


1271 


1276 


90 


AI^FGDSCQWPRPQDTMKQLPVLEPGDKPPJCATWYTLTVPGDS 
PCARVGHS CS YLPPVGNAKRGKVF I VGGANPNRS FSDVHTMDL 
GKHQWDUDTCKGLLPRYEHAS F IPSCTPDRIWVFGGANQS GNR 
NCLQVIaNPETRTWTTPEVTSPPPSPRTFHTSSAAIGNQLYVFG 
GGERGAQPVQDTKiHVFDAin^T^SQPETLGNPPSPRHGHVMV 
AAGTKLFIHGGLAGDRFxT)DIjHCIDISDMK^QKIi1^TGAA\PA 
GCAS /HTPAVAMGK\HVYI \ FGGMTPAGAPGTQCTQYHTEEQH 
WDPCXKF\DTPSYPPGTIGTHSHVVSFPW\PVTCASEKEDS\N 
SLTLNHEAEKEDSADKVMSHSGDSHEESQTATLLCI.VFGGMOT 

EGEIYDDCIVTWD 



263 



WO 01/53455 



PCT/US00/35017 



SEQ 

ID 

NO: 

Nucleic 
Acids 


SEQ 
ID 
NO: 
of 

Amino 
Acids 


Predicted 
beginning 
nucleotide 
location 
corre- 
sponding 
to first 
amino 
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location 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysme, L= Leucine, M== Methionine, N=Asparagine, 
P=Proline, Q=GIutamine, R=Arginine, S= Serine, 
T-Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


533 


1272 


1169 


639 


GFS I GKATDRMDAFRKAKNRAVHHLHYI ERYEDHT I FHD I S LR 
FKRTHIKMKKQPKGYGLRCHRAI ITICRLIGIKDMYAKVSGS I 
NMLSLTQGLFRGLSRQEraQQI^KKGIJnA^ 
VASPRGPLRKDPEPEDEVPDVKLDWEDVKTAQGMKRSVWSNLK 
RAAT 


534 


1273 


25 


1396 


ADPHTTVIRFFPAASATKRVLPPVLRVSSPRTWNPNVPESPRI 
PAPRLPKRMSGAPTAGAALMLCAATAVLLS AQGGPVQSKS PRF 

ACQGTEGSTDLPLAPESRVDPEVLHSLQTQIiKAQNSRIQQLFH 
KVAQQQRHLEKQHLRIQHLQSQFGLLDHKHLDHEVAKPARRKR 
LPEMAQPVDPAHNVSRLHRLPRDCQELFQVGERQSGLFEIQPQ 
GS PPFLVNCKMTSDGGWTVIQRRHDGS VDFNRPWEAYKAGFGD 
PHGEFWLGLEKVHS ITGDRNSRLAVQLRDWDGNAELLQFSVHL 
GGEDTAYSLQLTAPVAGQIiGATTVPPSGLSVPFSTWDQDHDLR 
RDKNCAKSLSGGWWFGTCSHSNLNGQYFRSIPQQRQKLKKGIF 
WKTWRGRYYPLQATTMLIQPMAAEAAS 


535 


1274 


23 


1102 


TIiRSRPAGEAGYIjGWDPEQAUEG&AiibKJirvjAMA 1 -fla I ssAif 
PAPGDFSGEGSQGLPDPSPEPKQLPELIRMKRDGGRLSEADIR 
GFVAAWNGSAQGAQIGAWGGLGVPDPDWEVSPRDFGSLGVRR 
CPTTSTGPRVPHRCGLPPSRVPPHTRG\MLMAIRI»RGMDLEET 

ALAACGCKVINHLLSRREPIPHMQQPVHPQAAPNIiKPGPKPPR 
PYQGFSPPCSPAQFSPPRSPAQRLGPLWLQTRPLGAGKRSTDG 
IQTPFPLGPQTAPPREELRTSLPLPQALFPQGQVPTSSPTDTS 
QPRKLPFHSLTSWAPL 


J «^ o 


1275 


3 


439 


RALRELRERVTHGIiAEAGRDREDVSTEIiYRALEAVRLQNSEGS 
CEPCPTSWLPFGGSCYYFSVPKTTWAEAQGHCADASAHLA/ IV 
GGLGEQDFLSRDTSALEYWIGRRAVQHLRKVQGYSWVDGVPtiS 
FR* /WEG/HPGETWGPQVRL 


537 


1276 


1 


564 


RWPRSWPPRAGAARGAAEAAMVGALCGCWFRLGGARPLIPLGP 
TWQTSMSRSQVAIiLGLSLIiLMIjIiLYVGLPGPPEQTSCLWGDP 
NVTVLAGLTPGNSPI FYREVLPLNQAHRVEV\CCFMERPLTLT 
RGS S WAHCS YCHRGATGPWPLTFQVLGTRHLQRRQAQRQGGQR 
CWSGRCGTWRYRMPCW 
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Amino acid segment containing signal peptide (A = Alanine, 
C- Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L=Leucine, M= Methionine, N=Asparagine, 
P=ProIine, Q=Glutamine, R— Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion) 


538 


1277 


102 


1549 


QENQLEKKMKFL I FAFFGGVHLLSLCSGKAI CKNG I S KRTFEE 
IKEE IASCGDVAKAI INLAWGKAQNRSYERLALLVDTVGPRL 
SGSKl^EKAIQIMYQNLQQDGLEKVHLEPVRIPHWERGEESAV 

EARGKI VVYNQPYINYSR WQYRTQGAVEAAKVGALASL IRS V 
AS FS I YSPHTGI QEYQDGVPKI PTAC ITVEDAEMMSRMASHG I 
KIVIQLKMGAKTYPDTDS FNTVAE ITGSKYPEQWIiVSGHLDS 
WDVGQGAMDDGGGAFI SWEALSLIKDLGLRPKRTLRLVLWTAE 
EQGGVGAFQYYQLHKVN I SNYS LVMESDAGTFLPTGLQFTGS E 
KARAIiyrEEVMSLLQPLNITQVLSHGEGTDINFWIQAGVPGASL 
LDDIiYKYFFFHHSHGDTMTVHGIQTQMNV\AAAV\WAWSYV\ 
VADMEEMLPRS 


539 


1278 


2438 


1148 


TKPRKRRHQPASQRQRP WS SDSTGDLLARGKGRKEENKGSDRV 

SCMSRPALKLRSWPLTVLYYLLPFGALRPLSRVGWRPVSRVAIi 
YKSVPTRIiLSRAWGRI J NQVELPHWIiRRPVYSLYIWTFGVN^^ 
AAVEDLHHYRNLSEFFRRKLKPQARPVCGLHSVISPSDGRILN 
FGQVKNCEVEQVKGVTYSLES FLGPRMCTEDLPFPPAAS CDS F 
KNQLVTREGNELYHCVIYLAPGDYHCFHSPTDWTVSHRRHFPG 
SLMSVNPGMARWIKELFCHNERVVLTGDWKHGFFSLTAVGAT\ 
NWGS IRIYFDRDLHTNS PRHS KGSYNDFS FVTHTNREGVPMRK 
GEHLGEFNLGSTI VLI FEAPKDFNFQLKTGQKI \RFGEALGSL 


540 


1279 


3 


1911 


LPERAFGPRTPRAPRRRRRRLLLSPPPRPPPPLDREPRAPGPW 
LCPSRAGTAQDPARIRERRGRVAGGAAGPAMELRARGWWLLCA 
AAALVACARGDPAS KSRS CGEVRQ I YGAKGFS S S \DVPQAE I S 
GEHLRICPQGYTCCTSEMEENLAI^SHAELETALRDSSRVLQA 
MLATQLRS FDDHFQHLLNDS ERTLQ ATFPG AFGELYTQNARAF 
RDLYSELRLYYRGANLHLEETLAEFWARLLERLFKQIiHPQLLL 
tinnvr nrr.fi!'ffr*aT?2iT.POT?\ m?AD\ pt?t.dt.pht\ oi\\ T?\72i2iP\ S 

rDD jl LtU^Li^]\\^HJLI\±ii<.tr r \\DCU\i? \Ki!tJ_utvLJiLHl VAnK \o 

FVQGLGVAS \DWRKVAQVPLG \PEC\SRAVIEAGS YC/ALHC 
VGVPGARPCPDYCRNVLKGCI^QADI^AEWRNLLDSMVLITD 
KFWGTSGVESVIGSVHTWLAEAIISTALQDNRDTLTAKVIQGCGN 
PKVNPQGPGPEEKRPJRGKLAPRERPPSGTLEKLVSEAKAQLRD 
VQDFWI SLPGTLCSEKMAIiSTASDDRCWNGMARGRYLPEVMGD 
GLANQINNPEVEVDITKPDMTIRQQIMQLKIMTNRLRSAYNGN 
DVDFQDASDTOSGSGSGDGOLiDDLCGRKVSRKSSSSRTPLTHA 
LPGLSEQEGQKTSAASCPQPPTFLLPLLLFLALTVARPRWR 


541 


1280 


590 


189 


ATELTRAGMEAS ALTKS A\ VTS VAKVVR \ VASGS AWLPLAR I 
ATS CD * RVGGP / VQAVPMVL \ S AMGLQLRAGIAS S S IAAKMMS 
AAAI A\NGGGVS PGQPLWLLIjQSLGATGL \ SGLTKFILGS I GS 
AIA\AVIARFY 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E- Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V ^Valine, W=Tryptophan, Y- Tyrosine, 
X=Unknown, *=5>top Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


542 


1281 


41 


1415 


TNGRNLLHHW I LGVCGMHPHHQETLKKNRWLAKQIjLLS ELLE 
HLLEKDI ITLEMRELIQAKVGSFSQNVELLNLLPKRGPQAFDA 

•n, »»»» nrniri//*viTTT is»TMUfT T ' 1 " 1 »T O f~* T /**\TJT TT T3T5T O PTWT^T OT T3 T?DT 7 

FCEALRETKQGHLEDMJjXj 1 TljoCjl^yn ViiFPijoCUx JJiiblji'i? Jr V 
CES CPLYKKLRLSTDTVEHSLDNKDGPVCLQVKPCTPEFYQTH 
FQLAYRLQSRPRGLALVLSNVHFTGEKELEFRSGGDVDHSTLV 
TLFKLLGYDVHVLCDQTAQEMQEKLQNFAQLPAHRVTDSCIVA 
LLSHGVEGAIYGVDGKLLQLQEVFQLFDNT^NCPSLQNKPKMFF 
I QACRGGAIGSLGHLLIjFTAATASLAL\ ETDRGVDQQDGKNHA 
GS PGCEE SDAGKEKIiPKMRLPTRS DMICGYACLKGTAAMRNTK 
RGSWYIEALAQVFSERACDMHVADMLVKVNALIKDREGYAPGT 
EFHRCKEMSEYCSTLCRHLYLFPGHPPT 


543 


1282 


862 


275 


VRGKEVMAAIiCRTRAVAAESHFLRVFLFFRPFRGVGTESGSES 
GSSNAKEPKTRAGGFASALERHSELLQKVEPLQKGSPKNVESF 
ASMLRHS PLTQMGPAKDKLVIGRI FHIVENDL \ YIDFGGKFHC 
VCRRPEVDGEKY\QKGTRVR\LRLIiDLELTSRFLGATTD\TTV 
LEANAVLLGIQESKDSRSKEEHLEKYI 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=GIycine, H-Histidine, I=IsoIeucine, 
K— Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W= Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 



544 



1283 



4503 



IPGASPAPRRAAPLRLGLRLASGWARAPGGVSPVPGPGMGGDA 
PTMARAQALVLELTFQLCAPETETPEVGCTFEEGSDPAVPCEY 
SQAQYDDFQWEQWIHPGTRAPADLPHGS'AjMVNTSQHAPGQR 
AHVI FQS LS ENDTHCVQFS YFLYS RDGHS PGTLGVYVRWGGP 
LGSAVWNMTGSHGRQWHQAELAVSTFWPNEYQVLFEALISPDR 
RGYMGLDD I LLLS YPCAKAPHFSRLGDVEVNAGQNAS FQCMAA 
GRAAEAERFLLQRQSGALVPAAGVRHI SHRRFLATFPLAAVS R 
AEQDLYRCVSQAPRGRGTSLNFAEFMV/KEPPTPIAPPQLLRA 
GPTYLI IQLNTNS I IGDGP IVRKE IEYRMARGPWAEVHAVSLQ 
TYKLWHLDPDTEYE IS VLLTRPGDGGTGRPGPPLI SRTKCAEP 
MRAPKGLAFAE IQARQLTLQWEPLGYNVTRCHTYTVSLCYHYT 
LGSSHNQTI \RECVKTEQGVSRYTMKNLLPYRNVHVRLVLTNP 
EGRKEGKEVTFQTDEDVPSGIAAESLTFTPLEDMIFLKWEEPQ 
EPNGLITQYEIS YQS IESSDPAVNVPGPRRTISKLRNETYHVF 
SNLHPGTTYLFSVRARTGKGFGQAALTEITTNISAPSFDYADM 
PSPLGESENTITVLLRPAQGRGAPISVYQVIVEEEQGSRRLRR 
EPGGQDCFPVPIiTFEAAIiARGLVDYFGAELAASSLPEAMPFTV 
GDNKTYRGFWNPPLEPRKAYLIYFQAASHLKGETRIiNCIRIAR 
KAACKESKRPLEVSQRSEEMGLILGICAGGIiAVLILLLGAIIV 
I IRKGRDHYAYS YYPKPVNMTKATVNYRQEKTHMMSAVDRS FT 
DQSTLQEDERLGLS FMDTHGYS TRGDQRSGGVTEAS S LLGGS P 
RRPCGRKGS P YHTGQLHPAVRVADLLQH INQMKTAEGYGFKQE 
YESFFEGWDATKKKDKVKGSRQEPMPAYDRHRVKLHPMLGDPN 
ADYINANYIDIRINREGYHRSNHFIATQGPKPEMVYDFWRMVW 
QEHCS S IVMI TKLVEVGRVKCSRYWPEDSDTYGDI KIMLVKTE 
TLAEYWRTFALERRGYSARHEVRQFHFTAWPEHGVPYHATGL 
LAFIRRVKASTPPDAGP IVIHCSAGTGRTGCYIVTjDVMLDMAE 
CEGWDIYNCVKTLCSRRVNMIQTEEQYIFIHDAILEACLCGE 
TTIPVSEFKATYKEMIRIDPQSNSSQLREEFQTLNSVTPPLDV 
EECSIALLPRNRDKNRSMDVLPPDRCLPFLISTDGDSNNYINA 
ALTDSYTRSAAFIVTLHPLQSTTPDFWGTjVYDYGCTS ivmlnq 
LNQSNSAWPCI^YWPEPGRQQYGLMEVEFMSGTADEDLVARVF 
RVQNI SRLQEGHLLVRHFQFLRWS AYRDTPDSKKAFLHLLAEG 
DKWQAESGDGRTIVHCLNGGGRSGTFCA\CATVTjEMIRCHNLV 
DVFFAAKTLRNYKPNMVETMDQYHFCYDVALEYLEGLESR 
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Amino acid segment containing signal peptide (A=Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H-Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M= Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /= possible nucleotide deletion, 
\= possible nucleotide insertion) 


545 


1284 


2443 


1152 


TKPRKRRHQPASQRQRPWSSDSTGDLLARGKGRKEENKGSDRV 
SIiAPPSI*RRPMMCQSEARQGPEIjRAAKWLHFPQIjALRRRLGQL 
s cms rpalklrs w pltvlyyllpfgalrpiis rvgwrpvsr v al 
YKSVPTRLLSRAWGRLNQVELPHWLRRPVYSLYIWTFGVNMKE 
AAVEDLHHYRNLSEFFRRKLKPQARPVCGLHSVISPSDGRILN 
FGQVKNCEVEQVKGVTYSLESFLGPRMCTEDLPFPPAASCDSF 
KNQLVTREGNELYHCVIYLAPGDYHCFHSPTDWTVSHRRHFPG 
SLMSVNPGMARWIKELFCHNERVVLTGDWKHGFFSLTAVGAT\ 
NWGSIRIYFDRDIiHTNSPRHSKGSYNDFSFVTHTNREGVPMAL 
RGEHLG/QSFNLGSTIVLIFEAPKDFNFQUCTGQKIRFGEALG 
SL 


546 


1285 


185 


3057 


AELGLFGSLRFSSLLHFPPRPRSPASACGPGEGRMERGLPIiLC 
AVLAIiVLAPAGAFRNDKCGDTIKIESPGYLTSPGYPHSYHPSE 
KCEWL I QAPDPYQRIMINFNPHFDLEDRDCKYDYVEVFDGENE 
NGHFRGKFCGKI APPPWS SGPFLFIKFVSDYETHGAGFS IRY 
EIFKRGPECSQNYTTPSGVIKS PGFPEKYPNSLECTYI \ VFAP 
KMSEIIL\DFESFDLEPDSNPPGGMFCRYDRIiEIWDGFPDVGP 
HIGRYCGQKTPGRIRSSSGILSMVFYTDSAIAKEGFSANYSVL 
QSSVSEDFKCMEALGMESGEIHSDQITASSQYSTNWSAERSRL 
NYPENGWTPGEDS YREWI QVDLGLLRFVTAVGTQGAI SKETKK 
KYYVKTYKIDVSSNGEDWITIKEGNKPVLFQGNTNPTDVVVAV 
FPKPLITRFVRIKPATWETGISMRFEVYGCKITDYPCSGMLGM 
VSGLISDSQITSSNQGDRNWMPENIRLVTSRSGWALPPAPHSY 
INEWLQIDLGEEKITOGIIIQGGKHRENKVFMRKFKIGYSNNG 
SDWKMIMDDSKRKAKSFEGNNNYDTPELRTFPAliSTRFIRIYP 
ERATHGGLGLRMEIiLGCEVEAPTAGPTTPNGNIiVDECDDDQAN 
CHSGTGDDFQLTGGTTVLATEKPTVIDSTIQSEFPTYGFNCEF 
GWGSHKTFCHWEHDNHVQLKWSVLTSKTGPIQDHTGDGNFIYS 
QADENQKGKVARLVS PWYSQNS AHCMTFWYHMSGSHVGTLRV 
KLRYQKPEEYDQLVWMAIGHQGDHWKEGRVLLHKS LKL YQ VI F 

T-iy^iT^T /~» tr/*^>TT /tnT TV^THHT O TUTMTIT Or4T?nnTV VT57VTM nWTvTDTTT'K'T 

EGE X GKGNliGG 1 AVDDX o XNNrx I b CiUUrAU LdJ rJSJx irax Jv± 
DETGSTPGYEGEGEGDKNISRKPGNVLKTLEPILITIIAMSAL 
GVLLGAVCGVVL YCACWHNGMS ERNLS ALENYNFELVDGVKLK 
KDKLNTQSTYSEA 


547 


1286 


3 


521 


HEGSALTWASHYQERLNSEQSCIiNEWTAMADLESLRPPSAEPG 
GSVCGGEGIiGGGEGRIMQWGAWWRGERAP* LRGSAPRS SEQEQ 
MEQAIRAEL WKVIjDVSDLESVTS KE I RQAUSLRLGLPLQ / PVP 
♦LHRQPDAAAGGTAGPSLPHLPPPLPGLRVERSKPGGAAEEQV 
GL 


548 


1287 


1742 


1200 


MAAIJDLRAELDSLVLQLLGDLEELEGKRTVLNARVEEGWLSLA 
KARYAMGAKSVGPLQYASHMEPQVCHaHASEAQEGLQKFKVVRA 
GVHAPEEVGPREAGLRRRKGPTKTPEPESSEAPQDPLNWFGIL 
VPHSLRQAQAS FRDGLQLAADI AS LQNRIDWGRSQLRGLQEKL 
KQLEPGAA* 
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Amino acid segment containing signal peptide (A = Alanine, 
C= Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H^Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M=Methionine, N-Asparagine, 
P= Proline, Q=Glutamine, R=Arginine, S= Serine, 
T=Threonine, V=Valine, W= Tryptophan, Y=Tyrosine, 
X = Unknown, *=Stop Codon, /-possible nucleotide deletion, 
\=possible nucleotide insertion) 


549 


1288 


1 


649 


HSDVGAATAVLPLLTAVLGVTVVTRRDTEGPGRAALVHLTGS P 
RQKVGTSGREGLPGLGASCAESELERETQEPRSRGRCIFGAAR 
WRQVPIASPQRPFLLSPGPIOiHRMGLPVSWAPPALWVLGCCAL 
LLSLWALCTACRRPEDAVAPRKRARRQRARLQGSATAAEAVSA 
KLSRGPGWGPQGTDQPSSPPVPTEADPPLLPQQVGHQTARAAP 
G 


550 


1289 


433 


632 


LTGPGQRIoAGTTEGPRRCRGSSQAPTPTWKLVDTRLCAAAPWli 
ASRAPGHYSQMLLVN* PCRKDWLVS KWMRTPVCGQS PAMTDRP 
RSEAGRDHRRAKALPGL I PGSNPNLEACGHQALCS S S VAS VQG 
PWPLLPNASSPPTPGQPQP 


551 


1290 


102 


612 


KHRLCS LEQLMTIil S AAREYE IEFI YAI S PGLDI TFSNPKEVS 
TLKRKIjDQVSQFGCRSFALIiFDDIDHNMCAADKEVFSSFAHAQ 
vs itne i yqylgepetflfcpt/eyc i * wlyi * lvfleyityk 
GPWAPFSLHFPPPLVCKSRNLFLEDIFQDPKLEKF*ELINDN 


552 


1291 


269 


565 


TSALTQGLER I PDQLGYLVIiSEGAVIiAS SGDLENDEQAAS AI S 
ELVSTACGFRLHRGMNVPFKRLSWFGEHTLLvTVSGQRVFW 
KRQNRGREPIDV 


553 


1292 


660 


233 


AKRAERTS RLQGLQHPS PPYPPATLGVTPGQDRTLQLQHQCPA 
GRKSRKKXSKATQLSPEDRVEDALPPSKAPSRTRRAKRDLPKR 
TATQRPEGTSLQQDPEAPTVPKKGRRKGRQAASGHCRPRKVKA 
DIPSLEPEGTSAS 


554 


1293 


590 


323 


RKSSWLGAVAHACNPSSLGGPGRQITRSGVRDQPGQYGETPSL 
LKIQTLAGRGGACL* SHI LRRLRQKNRLNLGGRGCS ELRS RHC 
APA 


555 


1294 


1 


242 


AWNSARGAVSPLWVPGCFLTIiSVTWIGAAPLILSRIVGGWECE 
KHSQPWQVLVASRGRAVCGGVLVHPQWVLTAAHCIRK 


556 


1295 


1074 


230 


AEMADDLGDEWWENQPTGAGS S PEASDGEGEGDTEVMQQETVP 
VPVPSEKTKQPKECFL I QPKERKENTTKTRKRRKKKI TDVLAK 
SEPKPGLPEDLQKLMKDYYSSRRLVIELEELNLPDSCFIiKAND 

LIRSMTAFRGDGKVIKLFAKHIKVQAQVKLLEKRVVHLGVGTP 
GRIKELVKQGGLNLSPLKFLVFDWNWRDQKLRRMMDIPEIR^ 
VFELLEMGVLSLCKSESLKLGLF 


557 


1296 


929 


289 


RPGTAI WWECEHGRP I AE S EGQEGRGHS PPGPCS VAGFLRGR 
LGRl^EIMGSTWGSPGWVRIALCLTGLVLSLYALHVKATUiARD 
RDYRALCDVGTAISCSRVFS SRWGRGFGLVEHVLGQDS ILNQS 
NS I FGC I FY1XQLLLGCLRTRWAS VLMLLS SLVS LAGS VYLAW 
I LFFVLYDFC I VC ITTYAINVSLMWLS FRKVQEPQGKAKRH 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /^possible nucleotide deletion, 
\= possible nucleotide insertion) 


558 


1297 


2 


1063 


ES PAPPAFRPAMAAVALMPP PLLLLLLLAS PPAASAPSARDPF 
APQLGDTQNCQLRCRDRDLGPQP SQAGLEGAS ES PYDRAVL I S 
ACERGCRLFSICRFVARSSKPNATQTECEAACVEAYVKEAEQQ 
ACSHGCWSQPAEPEPEQKRKVLEAPSGALSLLDLFS TLCNDLV 
NS AQGFVS S TWT YYIiQTDNGKVWFQTQP IVES LGFQGGRLQR 
VEVTWRGSHPEALEVHVDPVGPLDKVRKAKIRVKTS SKAKVES 
EEPQDNDFLSCMSRRSGLPRWIIiACCLFLSVLVMLWLSCSTLV 
TAPGQHLKFQPLTLEQHKGFMMEPDWPLYPPPSHACEDSLPPY 
KLKLDLTKL 


559 


1298 


2 


485 


FPELGTSLSAMRFIAATFLLLALSTAAQAEPVQFKDCGSVDGV 
IKEVNVSPCPTQPCQLSKGQSYSVNVTFTSNIQSKSSKAWHG 
ILMGV^VPFPIPEPDGCKSGINCPIQKDKTYSYLNKLPVKSEY 
PSIKLWEWQLQDDKNQSLFCWEIPVQIVSHL 


560 


1299 


1304 


919 


APETFRCWRI/3GLTFIAFTELQAKVIDTQQKVKIiADIQIEQIi 
NRTKKHAHLTDTE IMTLVDETNMYEGVGRMF ILQS KEAIHSQli 
LEKQKIAEEKIKELEQKKSYLERSVKEAEDNIREMLMARRAQ 


561 


1300 


3 


799 


HSLLLGTRVRDAS S KIQGE YTLTLRKGGNNKLS R VFHRDGHYG 
FSEPLTFCSVVDLINHYRHESIiAQYNAKLDTRLLYPVSKYQQV 
RAGLGAREGSTWLAPGLSFLGRPDQAMHLPSFRHVSP\DQIVK 
EDSVEAVGAQLKVYHQQYQDKSREYDQLYEEYTRTSQELQMKR 
TAIEAFNETIKIFEEQGQTQEKCSKEYLERFRREGN/QTKEMQ 
RILLNSERLKSRIA\E IHES PHRS WEQQLLVPRASDNKRD / ID 
KPH*TSLKPDL 


562 


1301 


1772 


301 


AAAAAGRGRSSGRRRRRRPGALFASLGVLLGPRPPPGIPRTRA 
CSMGGVGEPGPREGPAQPGAPLPTFCWEQIRAHDQPGDKWLVI 
ERRVYD I S RWAQRHPGGSRL I GHHGAEDATDAFRAFHQDLNFV 
RKFLQPLLIGELAPEE PSQDGPLNAQLVEDFRALHQAAEDMKL 
FDASPTFFAFLLGHILAMEVIAWLLIYLLGPGWVPSALAAFIIi 
AISQAQSWCLQHDLGHASIFKKSWWNHVAQKFVMGQLKGFSAH 
WWNFRH FQHHAKPNI FHKDPDVTVAP VFLLGE S S VEYGKKKRR 
YLPYNQQHLYFFL IGPPLLTLVNFEVENLAYMLVCMQWADLLW 
AASFYARFFLSYLPFYGVPGVLLFFVAVRVLESHWFVWITQMN 
HIPKEIGHEKHRDWVSSQLAATCNVEPSLFTNWFSGHLNFQIE 
HHLFPRMPRHNYSRVAPLVKSLCAKHGLSYEVKPFLTALVDIV 
RSLKKSGDIWLDAYLHQ 


563 


1302 


424 


93 


KSRATRLRES AEMTGFLLPPASRGTRRS CSRSRKRQTRRRRNP 
S SFVAS CPTLLPFACVPGAS PTTLAFPPWLTGPS TDGI PFAL 
SLQRVPFVLPSPQVASLPLGHSRG 


564 


1303 


1 


414 


IQYRSDLELHS ITMKKSGVLFLLGI I LLVLI GVQGTPWRKGR 
CSCISTNQGTIHLQSLKDLKQFAPSPSCEKIEI IATLKNGVQT 
CLNPDSADVKELIKKWEKQVSQKXKQKNGK^ 
QRSRQKKTT 
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Amino acid segment containing signal peptide (A— Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L= Leucine, M=Methionine f N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


565 


1304 


7 


3007 


I PGS TI S CRGCCGKWPVQEADP PRAALRGRFPALLTRHCPS PR 
AEKEKRSLRRCGCRPLLVELAGPAGQAVEVLPHFE SLGKQEK I 
PNKMSAFRNHCPHLDSVGEITKEDLIQKSliGTCQDCKVQGPNIi 
WACLENRCSYVGCGESQVDHSTIHSQETKHYLTVNLTTLRVWC 
YACSKEVFLDRKLGTQPSLPHVRQPHQIQENSVQDFKIPSNTT 
LKTPLVAVFDDLD I EADEEDELRARGLTGLKNIGNTCYMNAAL 
QALSNCPPLTQFFIJDCGGLARTDKKPAICKSYLKLMTELWYKS 
RPGS WPTTLFQG I KTVNPTFRGYS QQDAQEFLRCLMDLLHEE 
LKEQVMEVEEDPQTITTEETMEEDKSQSDVDFQSCESCSNSDR 
AENENGSRCFSEDNNETTMLIQDDENNSEMSKDWQKEKMCNKI 
NKVNSEGEFDKDRDSISETVDLNNQETVKVQIHSRASEYITDV 
HSNDLSTPQILPSNEGVNPRLSASPPKSGNLWPGLAPPHKKAQ 
SASPKRKKQHKKYRSVISDIFDGTIISSVQCLTCDRVSVTLET 
FQDLSLPIPGKEDLAKLHSSSHPTS IVKAGSCGEAYAPQGWIA 
FFMEYVKRFWSCTPSWFWGPVVTLQDCLiAAFFARDELKGDNM 
YSCEKCKKLRNGVKFCKVQNFPEILCIHLKRFRHELMFSTKIS 
THVS FPLEGLDLQPFLAKDS PAQIVTYDLLSVI CHHGTAS SGH 
YIAYCRNNLNNLWYEFDDQSVTEVSESTVQNAEAYVLFYRKSS 
EEAQKERRRI SNLLNIMEPSLLQFYI SRQWLNKFKTFAEPGPI 
SNNDFLC IHGGVPPRKAG YIEDLVLMLPQNI WDNL YS RYGGGP 
AVNHLYICHTCQIEAEKIEKRRKTEliEIFIRLNRAFQKEDSPA 
TFYC I SMQWFREWES FVKGKDGDPPGP I DNTKI AVTKCGNVML 
RQGADSGQISEETWNFLQSIYGGGPEVILRPPWHVDPDILQA 
EEKIEVETRSL 


566 


1305 


28 


450 


SPSAAGGLAWVSLAIX3SGSRGRDHSGSGVGTAMAGALVRKAAD 
YVRS KDFRDYLMSTHFWGPVANWGLP I AAINDMKKS PEIISGR 
MTFALCCYSLTFMRFAYKVQPRNWLLFACHATNEVAQLIQGGR 
LIKHEMTKTASA 


567 


1306 


133 


1292 


LGSRQAAGTMRGQRSLLLGPARLCLRLLLLLGYRRRCPPLLRG 
LVQRWRYGKVCLRSLLYNSFGGSDTAVDAAFEPVYWLVDNVIR 
WFGWFWLVIVLTGS I VAI AYLCVLPLI LRTYSVPRLCWHFF 
YSHWNLILIVFHYYQAITTPPGYPPQGRNDIATVSICKKCIYP 
KPARTHHCS ICNRCVLKMDHHCPWLNNCVGHYNHRYFFSFCFF 
rTIXGCVYCSYGSWDLFREAYAAIEKMKQIJDKNKLQAVANQTYH 
QTPPPTFSFRERMTHKSLVYLWFLCSSVALALGALTVWHAVLI 
SRGETS IERHINKKERRRLQAKGRVFRNPYNYGCLDNWKVFLG 
VDTGRHWLTRVLLPSSHLPHGNGMSWEPPPWVTAHSASVMAV 


568 


1307 


66 


962 


ATRRRAAEAGMAAVLQRVERLSNRVVRVLGQTPGPMTLQGTOT 
YLVGTGPRRILIDTGEPAIPEYISCLKQALTEFNTAIQEIWT 
HWHRDHS GGIGD I CKS INNDTTYCI KKLPRNPQREE I IGNGEQ 
QYVYLKDGDVIKTEGATIiRVLYTPGHTDDHMALLLEEENAI FS 
GDCILGEGTTVFEDLYDYMNSLKELLKIKADIIYPGHGPVIHN 
AEAKIQQYISHRNIREQQILTLFRENFEKSFTVMELVKIIYKN 
TPENLHEMAKHNLLIiHLKKIiEKEGKI FS NTDPDKKWKAHL 
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Amino acid segment containing signal peptide (A = Alanine, 
C= Cysteine, D = Aspartic Acid, E= Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S= Serine, 
T=Threonine, V=Valine, W= Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /= possible nucleotide deletion, 
\=possible nucleotide insertion) 


569 


1308 


96 


1017 


E LHRAGQ VAGG ARR S RRE S MELE R I VS AALLAFVQTHL P E ADL 
SGTJDEVIFSYVLGVLEDLGPSGPSEENFDMEAFTEMMEAYVPG 
FAHIPRGTIGDMMQKLSGQLSDARNKENLQ^QSSGVQGQVP IS 
PEPLQRPEMLKEETRSSAAAAADTQDEATGAEEELLPGVDVLL 
EVFPTCSVEQAQWVLAKARGDIiEEAVQMLVEGKEEGPAAWEGP 
NQDLPRRLRGPQKDELKSFILQKYMMVDSAEDQKIHRPMAPKE 
APKKLIRYIDNQWSTKGERFKDVRNPEAEEMKATYINLKPAR 
KYRFH 


570 


1309 


3 


526 


FITGKGIVAILRCLQFNETLTELRFHNQRHMLGHHAEMEIARL 
LKANNTLLKMGYHFELPGPRMVVTNLLTRNQDKQRQKRQEEQK 
QQQLKEQKKLIAMLENGLGLPPGMWELLGGPKPDSRMQEFFQP 
PPPRPPNPQNVPFSQRSEMMKKPSQAPKYRTDPDSFRWKLKR 
IQ 


571 


1310 


3 


1858 


GGRAGTQCCWRAGARLRGISPSPALPEAPGLCRVRAGLGAGAL 
GRS PAGRRRRGPRVS S S PAPHPRRVLCRCIiLFLFFSCHDRRGD 
SQPYQAIiKYSSKSHPSSGDHRHEKMRDAGDPSPPNKMLRRSDS 
PENKYSDSTGHSKAKNVHTHRVRERDGGTS YS PQENSHNHS AL 
HSSNFTFFLIPSN*PQGKTFRIAPYDS\ADDW/SLEHISSSGE 
KYYYNCRTEVSQWGKTPKSGLERGQRQKEANKMAVNS FPKDRD 
YRREVMQATATSGFASGKSTSGDKPVSHSCTTPSTSSASGLNP 
TSAPPTSASA\VPVSP\VPQ\SPIPPIiLQDPNLLRQLL\PALE 
ATLQLNNSNVDI \ S 1 1 NEVLTGD VTQ AS LQT I IHKCLTAGPS V 
FKITSliISQAAQLSTQAQASNQSPMSLTSDASSPR\SYVSPRN 
KAHLKLNTVPIQTFGFS TPPVSSQPKVS TPWKQGPVSQS ATQ 
QP VTADKQQGHE PVS PRSLQRS S SQRS P S PGPNHTSNS SNASN 
ATVVPQNSSARSTCSLTPALAAHFSENLIKHVQGWPADHAEKQ 
ASRLREEAHNMGT IHMS E I CTELKNLRS LVRVCE IQATLREQR 
ILFLRQQIKELEKLKNQNSFMV 


572 


1311 


2 


1165 


VAPECRGAYPFRAMMPGTALKAVLLAVLLVGLQTATGRLIjSGQ 
PVCRGGTQRPCYKVIYFHDTSRRLNFEEAKEACRRDGGQTjVS I 

esedeqkliekfienllpsdgdfwiglrrreekqsnstacqdl 
yawtdgs i sqfrnwyvdeps cgsevcwmyhqpsapagiggpy 
mfqwnddrcnmknnfickysdekpavpsreaegeetelttpvl 
peetqeedakktfkesreaaiinlayili ps i plliillwttw 
cwvwicrkrkreqpdpstkkqhtiwpsphqgnspdlevynvir 
kqseadxaaetrpdiikni sfrvcsgeatpddmscdydnmavnps 
esgfvtlvsvesgfvtndiyefspdqmgrskesgwveneiygy 



I 
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Amino acid segment containing signal peptide (A= Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P= Proline, Q=Glutamine, R=Arginine, S = Serine, 
T=Threonine, V=Valine, W=Tryptophan t Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


573 


1312 


3 


1416 


TEWGLSGSCPGCSPLEPGSRGRGAAAWRILRCRRLPEPSPFLT 
QPNIAQSQPPAPVPVTDPSVTMHPAVFLSLPDIiRCSLr^LVTW 
VFTPVTTEITSIJ^TENIDEILNNADVALVI^YADWCRFSQMIjH 
PIFEEASDVIKEEFPNENQWFARVDCDQHSDIAQRYRISKYP 
TLKLFRNGMI^KREYRGQRSVKALADYIRQQKSDPIQEIRDLA 
EITTLDRSKRNIIGYFEQKDSDNYRVFERVANILHDDCAFLSA 
FGDVS KPERYSGDNI I YKPPGHSAPDMVYLGAMTNFDVTYNWI 
QDKCVPLVREITFENGEELTEEGLPFLILFHMKEDTESLEIFQ 
NEVARQLISEKGTINFLHADCDKFRHPLLHIQKTPADCPVIAI 
DSFRHMYVFGDFKDVLIPGKLKQFVFDLHSGKLHREFHHGPDP 
TDTAPGEQAQDVAS S P PE S S FQKLAPS E YR YTLLRDRDEL 


574 


1313 


928 


142 


LTPSVGPVFPGRPTRPLASPFPVPLHRCSAGSQPPGPVPEGLI 
RIYSMRFCPYSHRTRLVLKAKDIRHEVVNINLRNKPEWYYTKH 
PFGHIPVLETSQCQLIYESVIACEYLDDAYPGRKLFPYDPYER 
ARQKMLLELFCKVPHLTKECLVALRCGRECTNLKAALRQEFSN 
LEEILEYQNTTFFGGTCISMIDYLLWPWFERLDVYGILDCVSH 
TPALRLWISAMKWDPTVCAIiLMDKS IFQGFLNLYFQNNPNAFD 
FGLC 


575 


1314 


884 


363 


NTATNMTQPNAGTRKYS VPAI S VHTS S S S FAYDREFLRTLPGF 
LIVAEIVLGIiLVWTLIAGTEYFRVPAFGWVMFVAVFYWVLTVF 
FL I 1 YI TMTYTRI PQVP WTTVGLCFNGS AFVLYLS AAVVDAS S 
VS PERDSHNFNSWAAS S FFAFLVT I C YAGNTYFS F I AWRSRTI 
Q 


576 


1315 


165 


944 


GLRDPFRRKRRLKPQVKMSNYVNDMWPGS PQEKDS PSTSRSGG 
SSRLSSRSRSRSFSRSSRSHSRVSSRFSSRSRRSKSRSRSRRR 
HQRKYRRYSRSYSRSRSRSRSRRYRERRYGFTRRYYRSPSRYR 
SRSRSRSRSRGRSYCGRAYAIARGQRYYGFGRTVYPEEHSRWR 
DRSRTRSRSRTPFRLSEKDRMELLEIAKTNAAKALGTTNIDLP 
AS LRTVP SAKETS RG IGVS SNGAKPEVS ILGLSEQNFQKANCQ 
I 
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Amiao acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine t I=Isoleucine, 
K=Lysine, L= Leucine, M= Methionine, N-Asparagine, 
P= Proline, Q=Glutamine, R=Arginine, S= Serine, 
T=Threonine, V= Valine, W^Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /= possible nucleotide deletion, 
\=possible nucleotide insertion) 


577 


1316 


265 


2300 


AEGSTMDLTKMGMIQLQNPNHPTGLLCKANQMRLAGTLCDVVI 
MVDSQEFHAHRTVLACTSKMFEIL 

Q X LE YAYTATLQAKAEDLDDLL YAAE I LE I E YLEEQCLKMLET 
IQASDDNDTEATMADGGAEEKKDRXARYLKNI FI SKHS SEESG 
YASVAGQSLPGPMVDQSPSVSTSFGLSAMSPTKAAVDSLMTIG 
QSLLQGTLQPPAGPEEPTLAGGGRHPGVAEVKTEMMQVDEVPS 
QDSPGAAESSISGGMGDKVEERGKEGPGTPTRSSVTTSARELH 
YGREESAEQVPPPAEAGQAPTGRPEHPAPPPEKHLGIYSVLPN 
HKADAVLSMPSSVTSGLHVQPALAVSMDFSTYGGLLPQGFIQR 
ELFSKLGELAVGMKSESRTIGEQCSVCGVELPDNEAVEQHRKL 
HSGMKTYGCELCGKRFLDSLRLRMHLLAHSAGAKAFVCDQCGA 
QFSKEDALETHRQTHTGTDMAVFCLLCGKRFQAQSALQQHMEV 
HAGVRSYICSECNRTFPSHTALKRHLRSHTGDHPYECEFCGSC 
FRDESTLKSHKRIHTGEKPYECNGCGKKFSLKHQLETHYRVHT 
GEKPFECKLCHQRSRDYSAMIKHLRTHNGASPYQCTICTEYCP 
SLSSMQKHMKGHKPEEIPPDWRIEKTYLYLCYV 


578 


1317 


686 


908 


IWEAPTLIFTTJVGGRALGHPPMQKGSQGCALPHPIiPGASLPAQ 
PGPADHRGWECRIGGEAS VFTHLFCLPHS PT 


579 


1318 


150 


1204 


ASGSPAPSS S S AMAAACGPGAAGYCLLLGLHLFLLTAGPALGW 
NDPDRMLLRDVKALTLHYDRYTTSRRLDP I PQLKCVGGTAGCD 
SYTPKVIQCQNKGWDGYDVQWECKTDLDIAYKFGKTWSCEGY 
ESSEDQYVLRGSCGLEYOTiDYTELGLQKLKESGKQHGFASFSD 
YYYKWSSADSCNMSGLITIWLLGIAFWYKLFLSDGQYSPPP 
YSEYPPFSHRYQRFTNSAGPPPPGFKSEFTGPQNTGHGATSGF 
GS AFTGQQGYENSGPGFWTGLGTGG I LG YLFGSNRAATP FSDS 
WYYPSYPPSYPGTWNRAYSPLHGGSGSYSVCSNSDTKTRTASG 
YGGTRRR 


580 


1319 


1208 


276 


GRCGAMAAGLARLLLLLGLSAGGPAPAGAAKMKVVEEPNAFGV 
NNPFLPQASRLQAKRDPSPVSGPVHLFRLSGKCFSLVESTYKY 
EFCPFHNVTQHEQTFRWNAYSGILGIWHEWEIANNTFTGMWMR 
DGDACRSRSRQSKVELACGKSNRIiAHVSEPSTCVYALTFETPL 
VCHPHALLVYPTLPE ALQRQWDQVEQDLADELI TPQGHEKLLR 
TLFEDAGYLKTPEENEPTQIjEGGPDSLGFETLENCRKAHKELS 
KE I KRLKGLLTQHG I P YTRPTETSNLEHLGHETPRAKS PEQLR 
GDPGLRGSL 


581 


1320 


1074 


132 


NS FWS VLFLVQEETEVARCNAQHRLRQS RDSKPDPS FRSQP ID 
SSISFAGSDIQPLFSFASVDGTQVGEAEEWAGPWAEATLLPGP 
GNRWPPRAGLSGNWLEEDGDWPSLPEWGFVSERELFRDALGA 
GCRILLI CEMQLTHQLDLFPECRVTLLLFKDVKNAGDLRRKAM 
EGTIDGSL INPTVIVDP FQILVAANKAVHLYKLGKMKTRTLST 
EIIFNLSPNNOTSEAI1KKFGISANDTSII1IVYIEEGEKQINQE 
YLISQVEGHQVSLKNLPEIMNITEVKKIYKLSSQEESIGTLLD 
AIICRMSTKDVL 
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Amino acid segment containing signal peptide (A=AJanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S= Serine, 
T=Threonine, V= Valine, W= Tryptophan, Y-Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\— possible nucleotide insertion) 


582 


1321 


5021 


7694 


QRSWAGPGAGPEAGTRPPARGRRRQPGIWDPRRRAPQLRSQMQ 
VAMARATTATGNRLWPGLL IMLGSLCHRGS PCGLS THIEIGHR 
ALEFLQLHNGRVNYRELLLEHQDAYQAGIVFPDCFYPSICKGG 
KFHDVSESTHWTPFLNASVHYIRENYPLPWEKDTEKLVAFLFG 
ITSHMAADVSWHSLGLEQGFLRTMGAIDFHGSYSEAHSAGDFG 
GDVLSQFEFNFNYLARRWYVPVKDLLGIYEKLYGRKVITENVI 
VDCSHIQFLEMYGEMIiAVSKLYPTYSTKSPFLVEQFQEYFLGG 
LDDMAFWS TNIYHLT I FMLENGTS DCNLPENPLFI ACGGQQNH 
TQGS KMQKNDFHRNIiTTS LTE s vdrninytergvffs vns wtp 
DSMSFIYKALERNIRTMFIGGSQLSQKHVSSPLASYFLSFPYA 
RIiGWAMTSADLNQDGHGDLWGAPGYSRPGHIHIGRVYLIYGN 
DLGLP PVDLDLDKE AHR I LEGFQP SGRFGS ALAVLDFNVDGVP 
DLAVGAPS VGSEQLTYKGAVYVYFGSKQGGMS S S PNITIS CQD 
IYCNLGWTLIiAADVNGDSEPDLVIGSPFAPGGGKQKGIVAAFY 
SGPSLSDKEKLlTVEAANWTVRGEEDFSWFGYSIiHGVTVDNRTIi 
LLVGS PTWKNASRLGHLLHI RDEKKS LGRVYGYFPPNGQS WFT 
ISGDKAMGKLGTSLSSGHVLMNGTLKQVLLVGAPTYDDVSKVA 
FLTVTLHQGGATRMYALTSDAQPLIiLSTFSGDRRFSRFGGVLH 
LSDLDDDGLDEI IMAAPLRIADVTSGLIGGEDGRVYVYNGKET 
TLGDMTGKCKSWITPCPEEKAQYVLISPEASSRFGSSLITVRS 
KAKNQWT AAGRS S LGARLS G ALHVYS LGSD 


583 


1322 


1 


357 


SLRNSARGLKMAASAARGAAALRRS INQPVAFVRRIPWTAASS 
QLKEHFAQFGHVRRCILPFDKETGFHRGLGWVQFSSEEGLRNA 
LQQENHI IDGVKVQVHTRRPKLPQTSDDEKKDF 


584 


1323 


1205 


433 


GSSNIHSASTHGFCHWFS S PSTLKRQKQAIRFQKIRRQMEAPG 
APPRTLTWEAMEQIRYLHEEFPESWSVPRLAEGFDVSTDVIRR 
VLKSKFLPTLEQKLKQDQKVLKKAGLAHS LQHLRGSGNTSKLL 
PAGHSVSGSLLMPGHEASSKDPNHSTALKVIESDTHRTNTPRR 

Jt*. K.1-7K IN ft Pi 1 \J I / LI ri r- ^ V r Vniur JJUllr AaU^AI OuUOuOrAVJ X VJO 

GALPSGQKLEELKAEEPDNFSSKWQRGREFFDSNGNFLYRI 


585 


1324 


134 


954 


ETRVKTSLELLRTQLEPTGTVGNTIMTSQPVPNETIIVLPSNV 
INFSQAEKPEPTNQGQDSLKKHLHAEIKVIGTIQILCGMMVLS 
IiGI I LAS AS FS PNFTQVTSTLLNSAYPFIGPFFFI ISGSLS I A 
TEKRLTKLLVHSSLVGS ILSALSALVGFI ILSVKQATLNPASL 
QCELDKNNI PTRS YVS YFYHDSLYTTDCyTAKASLAGTLSLML 
ICTLLEFCLAVLTAVLRWKQAYSDFPGSVLFLPHSYIGNSGMS 
SKMTHDCGYEELLTS 
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Amino acid segment containing signal peptide (A= Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G= Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M=Methionine, N=Asparagine, 
P=Proline, Q==Glutamine, R=Arginine, S = Serine, 
T=Threonine, V= Valine, W= Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /= possible nucleotide deletion, 
\=possible nucleotide insertion) 


586 


1325 


106 


1537 


EMVGAMWKVIVSLVLLMPGPCDGLFRSLYRSVSMPPKGDSGQP 
LFLTPYIEAGKIQKGRELSLVGPFPGLNMKSYAGFLTVNKTYN 
■ SNLFFWFFPAQIQPEDAPWLWLQGGPGGS^MFGLFVEHGPYV 
VTSNMTLRDRDFPWTTTLSMLYIDNPVGTGFSFTDDTHGYAVN 
EDDVARDLYSAL IQFFQ I FPE YKMMDFYVTGES YAGKYVPAI A 
HLIHSLNPVREVKINLNGIAIGDGYSDPES I IGGYAEFLYQIG 
LLDEKQKKYFQKQCHECIEHIRKQNWFEAFEILDKLLDGDLTS 
DPSYFQNVTGCSNYYNFLRCTEPEDQLYYVKFLSLPEVRQAIH 
VGNQTFNDGTIVEKYLREDTVQSVKPWLTEIMNNYKVLIYNGQ 
LDI IVAAAIiTERSLMGMDWKGSQEYKKAEKKVWKI FKSDSEVA 
GYIRQAGDFHQVI IRGGGHILPYDQPLRAFDMINRFI YGKGWD 
PYVG 


587 


1326 


883 


541 


RDERAKVPFRSTEG\GRRRRRRMEAVVFVFSLLDCCALIFIiSV 
YF I ITLSDLECDYINARS CCSKLNKWVI PEL IGHTI VTVLLLM 
SIJIWFIFLIiNLPVATWNIYRYIMVP^ 
KSHMKEAMIKLGFHLLCFFMYLYSMILALIND 


5^8 


1327 


1126 


732 


QSPGHGAPCQLSSSHSRSNRLLSPMARATLSAAPSNPRLLRVA 
LLLLLLVAASRRAAGAPLATELRCQCLQTLQGIHLKNIQSVKV 
KS PGPHCAQTEVI ATLKNGQKACLNP AS PMVKKI IEKMLKNGK 
SN 


589 


1328 


197 


330 


HPLS LVFLALNTGKEKSHPGGGGERPGLAGQGEPDHPAGARDG 
R 


590 


1329 


1 


1575 


CTPVARSMATTATCTRFTDDYQLFEELGKGAFSVVRRCVKKTS 
TQEYAAKI INTKKLSARDHQKLEREARI CRLLKHPNIVRLHDS 
I S EEGFHYLVFDLVTGGELFED IVAREYYS EADASHC IHQ ILE 
SVNHIHQHDIVHRDIiKPENIiLLASKCKGAAVKLADFGItAIEV 
GEQQAWFGFAGTPGYLSPEVLRKDPYGKPVDIWACGVILYILL 
VGYP P FWDEDQHKLYQQ IKAGAYDFPS PEWDTVTPEAKNLINQ 
MLTINPAKRITADQALKHPWVCQRSTVASMMHRQETVECLRKF 
NARRKLKGAILTTMLVSRNFSAAKSLLNKKSDGGVKPQSNNKN 
S IiVS PAQEPAPLQTAMEPQTTVVHNATDG IKGS TES CNTTTED 
EDLKvRKQE I IKITEQL IEAINNGDFEAYTKI CDPGIiTS FEPE 
ALGNLVEGMDFHKFYFENLLSKNSKP I HTT ILNPHVHVIGEDA 
ACTAYTRl^TOYTDGOGRPRTSOSEETOVWinil^GKWIjNVHYHC 
SG APAAPLQ 


591 


1330 


17 


636 


NRRTVKMIxLELSEEHKEHLAFLPQVDSAW 
GANPKIYEGAARKLNVS SDTVQHGVEGLTYLLTES SKLMI S EL 
DFQDSVFVLGFSEELNKLLLQLYLDNRKEIRTILSEL\APSLP 
S YHNLEWRIiDVQLASRS LRQQ I KPAVTI KLHLNQNGDHNTKVL 
QTDPATLLHLVQQLEQALEEMKTNHCRRVVRNI K 


592 


1331 


1 


237 


GTSIYIJ^HRVA\RAWEIiAQFIHHTSKKADVVI^ 
LICCPLTGRS CLCDVHLLS S LLARLGRGYAVSLTNL 
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593 


1332 


2506 


1684 


RGCGSCGYKPSAGPAWRPRPPPAVSPLRHPEPAKVLSFSSCPL 
PALGRTGPSRAARAQSLTMAS LFKKKTVDDVIKEQNRELRGTQ 
RAI IRDRAALEKQEKQLELE IKKMAKIGNKEACKVLAKQLVHL 
RKQKTRTFAVS SKVTSMS TQTKVMNSQMKMAGAMS TTAKTMQA 
VNKKMDPQKTLQTMQNFQKENMKMEMTEEMINDTLDDI FDGSD 
DEEESQDIVNQVLDEIGIEISGKMAKAPSAARSLPSASTSKAT 
ISDEE IERQLKALGVD 


594 


1333 


905 


432 


STDGNGAERLFAELRKMNARGLGSELKDS I PVTELSASGPFES 
HDLLRKGFSCVKNELLPSHPLELSEKNFQIiNQDKMNFSTLRNI 
QGLFAPLKLQMEFKAVQQVQRLPFLSSSNLSLDVLRGNDETIG 
FEDILNDPSQSEVMGEPHIiMVEYKLGLL 


595 


1334 


111 


117 


RNMKLHYVAVLTLAILMFLTWLPESL^ 

ELCQCRPGEGNCS CCKECMLCLGALWDECCDCVGMCNPRNYSD 
TPPTSKSTVEELHEPIPSLFRALTEGDTQLNWNIVSFPVAEEL 
SHHENLVS FLETVNQPHHQNVS VPSNNVHAPYS SDK/ E * LPTV 
DFFHSAPSCGLSM*SIIFFEET 


596 


1335 


817 


278 


VGGVPTWLEGCGSGNPSPRSGGGPGARLTLPALQMTVHNLYLF 
DRNGVCLHYSEWHRKKQAGI PKEEEYKLMYGMLFS IRSFVSKM 
SPLDMKDGFLAFQTSRYKLHYYETPTGIKVVMNTDLGVGPI^ 
VLHHIYSALYVELVVKNPLCPI1GQTVQSELFRSRI1DSYVRSLP 
FFSARAG 


597 


1336 


171 


881 


PGLSQEPSGSMETWIVAIGVIiATIFIiASFAALVLVCRQRYCR 
PRDLLQRYDSKPIVDLIGAMETQSEPSELETjDDWITNPHIEA 
ILENEDWIEDASGI^SHCIAILKICHTLTEKLVAMTMGSGAKM 
KTS AS VSD 1 1 WAKR I S PRVDD WKSMYP PLDPKLLDARTTAL 
LLSVSHLVLVTRNACHLTGGLDWIDQSLSAAEEHLEVLREAAL 
ASEPDKGLPGPEGFLQEQSAI 


598 


1337 


1078 


594 


VGMELPAVNXJCVIIjIjGHWLLTTWGCIVFSGSYAWANFTILALG 
VWAVAQRDS IDA! SMFLGGLLATI FLD IVHI S I FYPRVSLTDT 
GRFGVGMAILSLLLKPLSCCFVYHMYRERGGELIiVHTGFLGSS 
QDRSAYQTIDSAEAPADPFAVPEGRSQDARGY 


599 


1338 


717 


116 


PASRPLLGPDTGSVANIFKGLVILPEMSLVIRNLQRVIPIRRA 
PLRSKIEIVRRILGVQKFDLGIICVDNKNIQHINRIYRDRNVP 
TDVLSFPFHEHLKAGEFPQPDFPDDYNLGDIFLGVEYIFHQCK 
E W ED YNDVXi l V lATHG JjCrUb JjCi r JL rivjj I J£Ar> WQQWr yJxliKAv XjU 
ELGRRTGTRLQPLTPGPLPEGAEGRVPF 


600 


1339 


1 


804 


rJ^ALDVLHREVPRVLVNI,VDFLNPTIMRQVFLGNPDKCPVQQ 
A/MLEPLGSKTETLDLRAEMPITCPTQNEPFLRTPRNSNYTYP 
I KPAIENWGSDFLCTEWKASNSVPTS VHQLRPAD IKWAALGD 
SLTTAVGARPNNSSDLPTSWRGLSWS IGGDGNLETHTTLPNIL 
KKFNP YLLGFSTS TWEGTAGLNVAAEGARARDMP AQAWDLVER 
MKNS PD INLEKDWKLVTLFIGGNDLCHYCENPEAHLATEYVQH 
IQQALDILSE 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=IsoIeucine, 
K= Lysine, L= Leucine, M== Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S= Serine, 
T=Threonine, V=Valine, W= Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /-possible nucleotide deletion, 
\=possib!e nucleotide insertion) 


601 


1340 


1 


860 


VVEFLWSRRPSGSSDPRPRRPASKCQMMEERJU^MHMMKLSIK 

VIiLQSALSLGRSLDM)HAPLQQFFVVl^HCLKHGLK\^CKSFIG 

QNKS FFGPLELVEKLCPEASDIATSVRNLPELKTAVGRGRAWL 

YIiALMQKKLADYLKVLIDNKHLLSEFYEPEALMMEEEGM^ 

LLVGLNVLDANL \ CLKGEDLDSQVGVIDFSLYLKDVQDLDGGK 

EHERITDVLDQKNYVEEliNRHLSCTVGDLQTKIDGLEKTNSKL 

QERVSAATDRICSLQEEQQQLREQNELIR 


602 


1341 


60 


762 


KPEGARRVQFVMGLFGKTQEKPPKELVNEWSLKIRKEMRWDR 
QIRD1QREEEKVKRSVKDAAKKGQKDVCIVLAKEMIRSRKAVS 
KTjYASKAHMNSVLMGMKNQLAVIjRVAGSLQKSTEVMKT^MQS lv 
KIPEIQATMRELSKEMMKAGIIEEMLEDTFESMDDQEEMEEEA 
EMEIDRILFE ITAGALGKAPSKVTDALPEPEPPGAMAAS EDEE 
EEEEAIiEAMQSRTaATLRS 


603 


1342 


3 


456 


RWNS IMEIiALLCGLWMAGVI P IQGGI LNLNKMVKQVTGKMP I 
LSYWPYGCHCGLGGRGQPKDATDWCCQTHDCCYDHLKTQGCGI 
YKDYYRYNFSQGNIHCSDKGSWCEQQLCACDKE^AFCLKRNIiD 
TYQKRLRFYWRPHCRGQTPGC 


604 


1343 


249 


632 


KTVAEEAS VGMPEGAFMKMLQARKQHMS TELTIESEAPSDS SG 
INLSGFGSEQLDTNDESDVSSALSYIIiPYLSIiRNLGAES I LLP 
FTEQLFSNVQDGDRLLS ILKNNRKSPSQSSLLGNKFKNKIF 


605 


1344 


2 


382 


LPLTLLLAAPFAHLLLPPGHDQS PCWHPGPALSPGTLGPLS WA 
MANSGLQLLGYFLALGGWVGI I ASTALPQWKQS S YAGDAS IQL 
RSKVFVLESEWGGDSLGLPRDCGWSCLLHSAVRSEKGFWS 


606 


1345 


2 


987 


DPRWPPLLQPPPP^PRLVILKMAPLDLDKYVEIARLCKYLP 
ENDLKRLCDYVCDLLLEESNVQPVSTPVTVCGDIHGQFYDLCE 
LFRTGGQVPDTNYI FMGDFVDRGYYSLETFTYLLALKAKWPDR 
ITLLRGNHESRQITQVYGFYDECQTKYGNANAWRYCTKVFDML 
TVAALIDEQILCVHGGLSPDIKTLDQIRTIERNQEIPHKGAFC 
DLVWSDPEDVDTWAI S PRGAGWLFGAKVTNEFVHINNLKLI CR 
AHQLVHEGYKFMFDEKLVTVWS APNYCYRCGNIAS IMVFKDVN 
TREPKLFRAVPDSERVIPPRTTTPYFL 


607 


1346 


10 


768 


S FAGAAARPSTPPASGRGAAPGRPGPSPMDLRAGDSWGMLACL 
CTVLWHLPAVPAIiNRTGDPGPGPSIQKTYDLTRYLEHQLRSLA 
\d x I JaN I JLAjPPFNE PDr NFFRlfcAci I LiFKAI VDlxfc. v WKb J-iiMDJvLj 
RLTQNYEAYSHLLCYliRGLNRQAATAELRRSLAHFCTSLQGLL 
GS IAGVMAALGYPLPQPLPGTEPTWTPGPAHSDFLQKMDDFWL 
LKELQTWLWRSAKDFNRLKKKMQPPAAAVTLHLGAHGF 


608 


1347 


114 


700 


IKISLKKRSMSGISGCPFFLWGLLALLGLALVISLIFNISHYV 
EKQRQDK^SYSSDHTRVDEYYIEDTPIYGNLDDMISEPMDEN 
CYEQMKARPEKSVNKMQEATPSAQATNETQMCYASLDHSVKGK 
RRKPRKQNTHFSDKDGDEQLHAIDASVS KTTLVDS FS PESQAV 
EENIHDDPIRLFGLIRAKREPIN 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I-Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P= Proline, Q=Glutarnine, R=Arginine, S = Serine, 
T=Threonine, V= Valine, W= Tryptophan, Y= Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


609 


1348 


2 


807 


VEFHPQRARAGARAPSMGVLLTQRTLLSLVLALLFPSMASMAA 
I GS CSKE YRVLLGQLQKQTDLMQDTSRLLDPYIR I QGLDVPKIj 
REHCRERPGAFPSEETLRGLGRRCr JjS2 I JaNAlIjGuVIjnKJLiADIj 
EQRLPKAQDLERSGLNIEDLEKLQMARPNILGLRNNIYCMAQL 
LDNSDTAEPTKAGRGASQPPTPTPASDAFQRKLEGCRFLHGYH 
RFMHSVGRVFSKWGE S PNRSRRHS PHQALRKGVRRTRPSRKGK 
RLMTRGQLPR 


610 


1349 


2 


418 


DFPGRRFRLVWLLVLRLPWRVPGQLDPTTGRRFSEHKLCADDE 

"ffMTiMYr^^AT-^ 1 >> jr rc-iPT3r:H FVNKKKt-iUPVYV 1 1 JKJUAKtj WF & V 
WAGSVGRTFGYFPKDLIQWHEYTKEELQVPTNETDFVCFDGG 
RDDFHNYNV 


611 


1350 


823 


115 


SPIiGKEGQEEVRVKIKDLNEHIVCCLCAGYFVDATTITECLHT 
FCKSCIVKYIiQTSKYCPMC^IKIHETQPLIJ^IiKIiDRVMQD 
KLVPGLQDS EEKRI REFYQS RGIjDRVTQPTGEI!! PiUj&N J-iGlaPr 
S S FDHSKAHYYRYDEQLNIiCLERLS SGKDKNKS VLQNKYVRCS 
VRAEVRHLRRVLCHRIMLNPQHVQLLFDNEVLPDHMTMKQIWL 
SRWFGKPSPLLLQYSVKEKRR 


612 


1351 


9 


545 


liWWYSAHAAVDAMMDVFGVGFPSKVPWKKMSAEELENQYCPSR 
WVVRIjGAEEALRTYSQIGIRaTTRaRATRKSLIjHVPYGDGEGE 
KVDIYFPDESSEATTRARATRKSLLHVPYGDGEGEKVDIYFPD 
E S SEAIiP F F LtFr HGG YWQ S GKHPG PHGK PGJJ FURUvuFiSAvbis. 
QQAFSW 


613 


1352 


49 


902 


GVRMASRGRRPEHGGPPELFYDETEARKYVRNSRMIDIQTRMA 
GRALELLYLPENKPCYLLDIGCGTGLSGSYLSDEGHYWVGLDI 
S PAMLDEAVDRE I EGDLLLGDMGQGI PFKPGTFDGCI S I SAVQ 
WLCNANKKSENPAKRLYCFFASLFSVLVRGSRAVLQLYPENSE 
QIiELITTQATKAGFSGGMWDYPNSAKAKKFYLCLFSGPSTFI 
PEGLSENQDEVEPRESVFTNERFPLRMSRRGMVRK5RAWVLEK 
KERHRRQGREVRPDTQYTGRKRKPRF 




1 *a c a 


1 QCfl 
170 SJ 


O / J- 


TT . T f*P MAGCGE T DHS TNMT.PTNRKANE S C S NTAP S LTVPECAI 
CLQTCVHPVSLPCKHVFC YLCVKGAS WLGKRCALCRQE I PEDF 
LDKPTLLS PEELKAASRGNGEYAWYYEGRNGWWQYDERTSREL 
EDAFSKGKKNTEMLIAGFLWADLENMVQYRRNEHGRRRKIKR 
DI ID I PKKGVAGLRLDCDANTVNIARES S ADGADS VS AQSGAS 
VQPLVSS VRPLTS VDGQLTS PATPS PDASTSLEDS FAHLQLSG 
DNTAERSHRGEGEEDHESPSSGRVPAPDTSIEETESDASSDSE 
DVSAWAQHSLTQQRLLVSNANQTVPDRSDRSGTDRSVAGGGT 
VSVSVRSRRPDGQCTVTEV 
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Amino acid segment containing signal peptide (A — Alanine, 
C= Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


615 


1354 


5653 


4549 


GATPLiGS VGGRTGKMDAATIjTYU 1 -LKr Ari r bUc Fc* lor»Jb*vW±Li 
GRKYS I FTEKDE I LSDVAS RLWFTYRKNFP AIGGTGPT SDTGW 
GCMLRCGQMIFAQALVCRHLGIUDWRWTQRKRQPDSYFSVLNAF 

TnDvnewc TTjATTyrMurPirpuPifG Tf**f m \TiTVn'Ot^ r V\T7irw.7T.VXCT^\rT? 
llJKJsJJo I xoXHyXAyiyiuV«lli^Iw JLoyw l\3}rvi 1 VAy vljJNJ\JLiA.v r 

DTWS SLAVH I AMDNTWMEE IRRLCRTS VPCAGATAFPADSDR 
HCNG FP AG AEVTNRP S PWRPLVLLI PLRIiGLTDINEAYVETLK 

Xir 1 T7MM DHQ T *C2\T T fZCZV DM Q a HYP Td WORE Tj T YLD PHTTOPAVE 

PTDGCFIPDESFHCQHPPCRMSIAELDPSIAVVRGGHLSTQAF 
GAECCIiGMTRKTFGFLRFFFSMIiG 


616 


1355 


416 


65 


PTTSNRAITLTAWPKI PFLGI CEAKNPRSENMRLATIIjEVACH 
HLGSGPPPSWELWEQGPPGNSSRYIEFLNICHTYIKGTIjRVYTK 
KFCMLV IKS FES KS CVCVYDFDS KS S VNVTV 


617 


1356 


2 


382 


nriT m rr»T"j T t TXT TT* CTDCTiriTTT /■"*/*"♦ T T 7*7 T T TMB CC TMT.T.nC/2CTI , nM'(t! 

PRVRF KIjxjjI V I blKbAW XLiiA? J. X WJ.JU J-lYIfVoo XrlLil i wovj jIl^InIj 

S VTS CLELNLYKLAKLQTVNTI ALWGCLLPFFTLS I CYTiLI I 
RVLLKVEVPESGLRVSHRKALTTI I ITLI IFFLCFL.P YHT 


618 


1357 


3 


672 


GRHWijGoAyijTDuCaoAKKirJNJ'lAv irAAJUiljKIioJrorTJSJft^VoJjXW 

AIDTGRFPRI*IiTRIIjQKLI11iKAESS FS EEEEEKLQAAFSLEKQ 
DLHLVLETI S FILEQAVYHNVKPAALQQQLENIHIiRQDKAEAF 
VNTWS SMGQETVEKFRQRIIAPCKLETVGWQLNLQMAHS AQAK 
LKSPQAVLQLGVNNEDSKSIiEKVLVEFSHKELFDFYNKLETIQ 
AQLDSLT 


619 


1358 


557 


208 


EAS S AKTKRKEEKGPKAKMKLMVLVFT I GLTLLLGVQAMPANR 
LS CxTIKILKDHNCHNLPEGVADIjTQIDVNVQDHFWDGKGCEM I 
CYCNFSELLCCPKDVFFGPKISFVIPCNNQ 


620 


1359 


335 


1735 


KMAEAVFHAPKRKRRVYETYESPLPIPFGQDHGPLKEFKIFRA 
EMINljmVIVRNAEDIEQLYGKGYFGKGIIiSRSRPSFTISDPKL 
VAKWKDMKTNMP I ITSKRYOHSVEWAAELMRRQGQDESTVRRI 
LKDYTKPLEHPPVKRNEEAQVHDKLNSGMVSNMEGTAGGERPS 
VVNGDSGKSGGVGDPREPLGCLQEGSGOTPTTESFEKSVREDA 
SPLPHVCCCKQDALILQRGLHHEDGSQHIGLLHPGDRGPDHEY 
VL VE EAECAMS EREAAPNEELVQRNRL I CRRNP YR I FE YLQLS 
LEEAFFLVYALGCLS IYYEKEPLTIVKLWKAFTWQPTFRTTY 
MAYHYFRSKGWVPKVGLKYGTDIiLLYRKGPPFYHAS YSVI IEL 
VDDHFEGSLRRPLSWKSlJ^SRVSVNVSKELr^^IKPS^ 
TDKEMESPECMKRIKVQEVILSRWVSSRERSDQDDL 
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Amino acid segment containing signal peptide (A= Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W= Tryptophan, Y=Tyrosine, 
X = Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


621 


1360 


5693 


4435 


RDIWTMNLQRYWGE IPX S SSQTNRS S FDLLPREFRLVEVHDP P 

t tT/M^fiwxTvnvnnTtMT rkTT5C? - n*T3oe*T ttut t/*">t tozjivtodt t? kit . T 7\ 
IiHQPSANKPKPFTMIiPXiroiiiirUolj I In. I ±^LixQkiNKKuti£4LiXA 

TAQAQNQQQTEGVKTEESEPLP S C PGS P PLPDDLLPLDCKNPN 

APFQIRHSDPE SDFYRGKGE PVTELS WHS CRQLLYQAVAT I LA 

HAGFDCANESVLETLTDVAHEYCLKFTKLLRFAVDREARLGQT 

P FPDVMEQVFHEVGIGS VLS LQKFWQHR I KDYHS YMLQ I S KQL 

SEEYERIVNPEKATEDAKPVKIKEEPVSDITFPVSEELEADLA 

AHVKMEPQESEEGNVSGHGVLGSDVFEEPMSGMSEAGIPQSPD 


622 


1361 


15 


678 


REQILFIEIRDTAKGGETEQPPSLSPLHGGRMPEMGEGIQSLA 
RETQSHRGPJIQGWDATWVTRCRES LNRGGAGAGKPAGALAHHV 
FliALIEPNLAEREASEEEVKACSDETWADLIiVKVVYVIiGAIL 
xttt?t TDT?r!xn7T.Mnxjcr2MT^TT?TrvcT?TTvnTTn'H'c? Drift Trrvnzi ftf^HT.P 

PTAQERRHKEGSRGSPRCKRARKAVGESPGCPRPRVRPRVRPR 
VRPRV 


623 


1362 


1080 


835 


GTRGCCREGTAYAKAYQFMASHLSLGKPVSTGS IPRFNKALFN 
KQAKCKPNHYSFIGLSMLSPENFSIGCKYSVWFSETKGF . 


624 


1363 


872 


441 


S SLHPPLPPQGLGE YAACQSHAFMKGVFTFVTGTGMAFGLQMF 
IQPJCFPYPLQWSLLVAWAGSWSYGVTRVESEKCNNLWIiFLE 

1 Uyjjir JMIKo lUUKo 


625 


1364 


1 


585 


GTSELLCIQRWNWGPAFPPRPGLALAPTLQLLVEMGSAKSVPV 

EQLEGLKHAQDSDPRSPLGKN*GHGWQVGQGSDLGSPQPLPPS 
ASHL/YSSRASRCSQPPCLSLPWFGVRSSPANTYHVPVTSLCP 
SPALHYTALQAGIISTSQARAPR 


626 


1365 


36 


381 


PLLIiPRF ID I PCLLCYLTQVTPDDMYAKAFLIKPNTAITGTDR 
RKL\ RADETTDFP \TLGTDQ I YELLPGKDELNIVKSNAHKRDA 
*TAYVSGENHILSEP*KNLYPAVNTLSSYP 


627 


1366 


763 


1003 


SRQPPPLLTMVFIiLEFLFLVFFPGCVNQLLLSYPWQGQGTSLW 
SSLSFHWLLPQEDSSRLSIFPLRAGSPPQPAQAPQRI 


628 


1367 


296 


1199 


KSREQSSLFAADAERSWGGKSCCLLRWRFVGKASHFPRLLPLP 

GEERPETKERAWKMEQTWTRDYFAEDDGEMVPRTSHTA/ASVS 

LTAFLSDTKDRGPPVQSQIWRSGEKVPFVQTYSIiRAFEKPPQV 

QTQALRDFEKHLNDLKKENFSLiaiLIYF 

IYKPJ^ELKVEVESLKRELQDKKQHLDKTW 

IiRRQFEERQQEMEHVYELLENKMQLLQEE S RLAKNEAARMAAL 

VEAEKECNLELSEKLKGVTKbTWEDVPGDQVKPLX^Y^ 

K 
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K=Lysine, L= Leucine, M = Methionine, N=Asparagine, 
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of amino 


of amino 








acid 


acid 








sequence 


sequence 




629 


1368 


191 


1116 


TRRRGTTWRSPRPRRASTSRPSTRPRGVASWPWETAGTATTGP 
GPSARTRRRAARRRRSRPRRRAHGGLSQPAGWQSLLSFTILFL 
AWLAGFSSRLFAVIRFESIIHEFDPWFNYRSTHHLASHGFYEF 
LNWFDERAWYPLGR I VGGTVYPGLM I TAGL IHWI LNTLNI TVH 

TOTVtr/TTTTT 7\ ttTTTCPT mg TCTTTT T r T r DT?T.WM/V27VflT.T 2\ R^T7T2V T\T 

IKDVCVr JjAFlr obLlo Xo 1 r ixLi 1 Kxiljwr\j^^i\^ijJjH-H\,r X/I.X V 
PGYISRSVAGSFDNEGIAI FALQFTYYLWVKSVKTGSVFWTMC 
CCLSYFYMVSAWGGYVFIINLIPLHAFVLVLM/Q/RYSKRVYI 
*YSTFYIVG 


630 


1369 


852 


214 


RRLIWLSDAFLSRAWCSHSF/RVGPARGWVGPSVAPTPLTVP 
PRREGLCRLLELTRRPIFITFEGQRRDPAHPALRLLRQHRHLV 
TLLLWRPGSWPSSDFWKEVQLALPRKVRYRPVEGDPQTQLQD 
DKDPMXjXXjRljKVFiiuKAX*UoiwlJ r uCtxroAxr 
PHTSGVSLGESRS S EVDVSDLGSRNYSARTDFYCLVS KDDM 


631 


1370 


246 


1091 


LSHEGWRRGREGERINSSVASLAPLCILPDLPSNMHLARLVGS 

C S LLIj IjLGATjS GW AAoDD P 3- EKV I fatj XJJ Ktaljfa «Ai*.Kili V la JS-AXxU 

GINSGITHAGREVEKVFNGLSNMGSHTGKELDKGVQGLNHGMD 
KVAHEINHGIGQAGKE^VEKLGHGVNNAAGQAGKEADKAVQGFH 

KELQNAHNGVNQASKEANQLl^GNHQSGS SSHQGGATCTPIAS 
GASVNTPFINLPALWRSVANIMP 


632 


1371 


3150 


2792 


SASGGLGMTVEGPEGSEREHRPPEKPPRPPRPLHLSDRSFRRK 
KDSVESHPTWVDDTRIDADAIVEKIVQSQDFTDGSNTEDSNLR 

T TPlTCOXyn CATT enTrtT TiT r D'\7GQf2\7VT7'Dt7\rTirQW 

J-ir VbKlJuoAlboijlUJLiAlKVoouV XCiJr vvicion 


633 


1372 


667 


993 


ERSGWPQPEGTVTAQGPIiFWERLSGAVTVSSGYKADMWPSFPQ 
\VRVGSFLFGILFFSFGSSSLPPGLPPPASIiLCCAVQWGARALi 
FLPCLKERALGMEMRNNTLSFRQ 


634 


1373 


636 


2 


o o oNXiKXio r Xj X Jn r»r» X Xio-KX- r ijiroVJi^uirKXor'JLuu^UXJ&wxrKir 
SLLIMASVPKTNKIEPRS YSI IPSCGI \ RRLGPALNTLI F\QS 
KRFGPRG\HS AKS I EGAPRGKGRGRAVARLAADRPPAPKIQLR 
AF*LQQL*YTLl^LELPRLIiAPDLPSNGSSLKDLKWTHSNYRA 
SKESCxVIF\VTTSPGREWVICALAAFLGCGS\LSQAPSPES 


635 


1374 


61 


519 


LRI INTYFCFKFLIVNYIHGTTKARKPHVLGESLISAMSRQEP 
KMFVLLYVTSFAI CASGQPRGNQLKGENYSPRYICS IPGLPGP 
PGPPGANGSPGPHGRIGLPGRDGRDGRKGEKGEKGTAGLRGKT 
GPLGLAGEKGDQGETGKKGPIGPE 


636 


1375 


129 


579 


FAS AMLGSRVDRPKLS VAP S WLEEDQVLVS PAVDLEAGCRLR 
DFTEKIMNVKGKVILSMLVVSTVI IVFWEFINSTEGS FLWI YH 
SKNPEVDDSSAQKGWWFLSWFNNGIHNYQQGEEDIDKEKGREE 
TKGRKMTQQS FGYGTGLIQT 
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Amino acid segment containing signal peptide (A=Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion) 


637 


1376 


127 


1376 


GSHRFSIiASPLDPEVGPYCDTPTMRTLFNIiLWIiALACSPVHTT 
LS KSDAKKAASKTLLEKS QFSDKPVQDRGLVVTDIjKAES WIjE 
HRSYCSAKARDRHFAGDVLGYVTPWNSHGYfeVTKVFGSKFTQI 
SPVWLQLKRRGI^MFEVTGLHDVDQGWMRAWKHAKGLHIVPR 
LLFEDWTYDDFRKTVLDSEDEIEELSKTVVQVAKNQHFDGFVVE 
VWNQLLSQKRVGLIHMLTHLAEALHQARLLALLVI PPAITPGT 
DQLGMFTHKEFEQIiAPVLDGFSLMTYDYSTAHQPGPNAPLSWV 
RACVQVLDPKSKWRS KILLGLNFYGMDYATSKDAREPWGARY 
IQTLKDHRPRMVWDSQVSEHFFEYKKSRSGRHWFYPTIiKSLQ 
VRIiEIiARELGVGVS XWELiGQGLilJ I r xDJjIj 


638 


1377 


998 


48 


GREGTGWGP AMS EVTRS LIjQRWGAS FRRGADFDS WGQLVEAID 
EYQ I LARHLQKE AQAQHNNSE FTEEQKKTIGKI ATCIiELRS AA 
LQ S TQS QEE FKLEDIiKKIjE P I LiKN I LT YNKE FPFL;Vyjr*VJPXjKK 
ILAPGEEENLEFEEDEEEGGAGAGSPDSFPARVPGTLLPRLPS 
EPGMTIiLT I&IEKI GUCDAGQC INPYITVSVKDLNG IDLTPVQ 
DTPVASRKEDTYVHFNVDIELQKHVEKLTKGAAIFFEFKHYKP 
KKRFTSTKCFAFMEMDE IKLGP I VIELYKKPTDFKRKQIiQLiLT 
KKPLYIiHLHQTLHKE 


639 


1378 


1298 


1569 


GSITSEPSLDSLQPLPPGFKRFSCLSLPSSWDYRRPPPGIAYF 
CIFSRDEVSPCWPGCSPSPDLMIRLPRPPSVGITGVSHRAWPT 
IDNF 


640 


1379 


196 


1197 


kmpvpwfllslalgrs pwls lerlvgpqdathcs pgls crlw 
dsdilclpgd i vpapgpvliapthlqtelvlrcqketdcdlclr 

V AVHLAVHGHWEEPEDEBKr GGAADSG^Vla^irKrJAoJbUAy V V Jji> 

fqayptarcvllevqvpaalvqfgqsvgswydcfeaalgsev 

RIWSYTQPRYEKELNHTQQLPDCRGLEVWNSIPSCWALPWTiNV 

sadgdnvhlvlnvseeqhfglslywnqvqgppkprwhknlvrp 
ppsqvhshcrp\clck\davpyqrgslkrthpkqgkigggtsa 

FI*VS LTIiAS S S S SLS S PTS FLYLFHRLDRRSLP 


641 


1380 


756 


1110 


QNGSE S EVFVGKYETLVFYWPS LLCLAFLLGRFLHMFVKAIiRV 

hlgwelqveeksvlevhqgehvkqllriprp 


642 


1381 


631 


1278 


k^rklrkkgkishdkrkksrskaigsdtsdivhiwcpegmkt 

SDIKELNr\^PEFEKTHLEHQQRIESKVCKAAIATFYVNVKEQ 
FIKMLKESQMLTNLKRKNAKMISDIEK^ 

PQIiKQLQTKYDELKERKSSLRNAAYFLSNLKQLYQDYSDVQAQ 
EPNVKETYDSSSLPALLFKARTLLGAESHLRNIl^QLEKLLDQ 
G 


643 


1382 


1167 


755 


VWVAMEEPPVREEE*EEGEEDEERDEVGPEGALGKSPFQLTAE 
DVYDISYT^GRELMALGSDPRVTQLQFKWRVLEMLEALVN^ 
SLALEELKMERDHLRKEVEGLRRQSPPASGEWPDSTKRRPRRK 
KRKRCCGY 
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Amino acid segment containing signal peptide (A= Alanine, 
C=Cysteine, D=Aspartic Acid, E = Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L=Leucine, M=Methionine, N=Asparagine, 
P=Proline, Q^Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W =Tryptophan, Y=Tyrosine, 
X= Unknown, *-Stop Codon, /= possible nucleotide deletion, 
\=possible nucleotide insertion) 


644 


1383 


1 


271 


PRJNDHRLTQSRRDSSSKTRAFLVPRFLPAHAGVTSEERTAMKR 
EGGAAHLCSDSLPESQQQDGNHAPNFSSHGSCRRRQRRRHDKA 
LHAR 


645 


1384 


1 


499 


THAS EKSRATMS S WSRQRPKS PGGI QPHVSRTLFLLLLLAASA 
WGVTLSPKDCQVFRSDHGSS ISCQPPAEIPGYLPADTVHLAVE 
FF^TOLPANLLQGASKLQELHLSSNGLESLSPEFLRPVPQLR 
VIiDLTRNALTGLPPGLFQASATLDTLVLKENQLEVLE 


646 


1385 


178 


675 


ERPRI^LAGLIiKSQFLCHIiVFCYVFIASGLIINTIQLFTLLL 
WP INKQLFRKINCRLS YC 1 S S QLVMLLEWWSGTECT I FTDPRA 
YIiKYGKENAIVVLNHKF\EI \DFLCGWSLSERFGLLGVSQKCI 
PPCLTHFFGSAPPLVFLLLVIQNLQKNQQSFYLMKWS 


647 


1386 


630 


1499 


MIVFGWAVFLASRSLGQGIiLLTLEEHIAHFLGTGGAATTMGNS 
CICRDDSGTDDSVDTQQQQAENSAVPTADTRSQPRDPVRPPRR 
GRGPHEPRRKKQNVDGLVLDTLAVIRTLVDNDQEPPYSMITLH 
EMAETDEGWLDVVQSLIRVIPLEDPLGPAVITLLLDECPLPTK 
DALQKIiTE ILNLNGEVACQDS SHPAKHRNTS AVLGCLAEKLAG 
PAS IGLLS PGILEYLLQCLLQSHPTVMLFALIALEKFAQTSEN 
KLTISESS ISDRL\VTLESW\ANDPDYLKRQVG 


648 


1387 


1 


962 


RFGTRGIiAKSKGVVLMALCALTRALRSLNIAPPW 
PAAQMMNNGLLQQPSALMLLPCRPVLTSVALNANFVSWKSRTK 
YTITPVKMRKSGGRDHTGRlRVHGIGGGHKQRYRMIDFIiRFRP 
EETKSGPFEEKVT QVRYDPCRS AD IAIiVAGGSRKRWI I ATENM 
QAGDTILNSNHIGRMAVAAREGDAHPLGALPVGTLINNVESEP 
GRGAQYIRAAGTCGVLLRKVNGTAI IQLPSKRQMQVLETCVAT 
VGRVSNVDHNKRVXGKAGRNRWLGKRPNSGRWHRKGGWAGRKI 
RPLPPMKSYVKLPSASAQS 


649 


1388 


291 


714 


PVQGARCWLDARRNVRVFSGVCCGCGIHGYWAEPCGGCGAMEG 
LRSSVELDPELTPGKLDEEMVGLPPHDAS PQVTFHSLDGKTW 
CPHFMGLLToGLIJjLLTLS VRNQLCVRGERQLAETIjHS qvkeks 
QIiIGKKTDCRD 


650 


1389 


874 


2220 


GARGRPLAETWPFLTAPVLPGQLQITEPTMAEKGDCIASVYGY 
DLGGRFVDFQPLGFGVNGLVLSAVDSRACRKVAVKKIAIjSDAR 
SMKHAIjREIKIIRRIjDHDNIVKVYEVLGPKGTDLQGELFKFSV 

ayivqeymetdlarlleqgtlaeehaklfmyqllrglkyihsa 
nvlhrdlkpani fistedlvlkigdfglarivdqhys \hkgyl 
seglvtkwyrsprlllspnnytkaidmwaagcilaemltgrml 
fagaheleqmqliletipvireedkdellrvmpsfvsstwevk 
rplrkllpevnseaidflekiltfnpmdrltaemglqhpymsp 
yscpedeptsqhpfriedeiddivlmt^anqsqiisnwdtcssry 
pvsls sdlewrpdrcqdas evqrdprags aplaenvqvdprkd 
shsssascqagrngvsryq 
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Amino acid segment containing signal peptide (A = Alanine, 
C= Cysteine, D = Aspartic Acid, E= Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, I=IsoIeucine, 
K=Lysine, L= Leucine, M=Methionine, N = Asparagine, 
P-Proline, Q=Glutamine, R=Arginine, S=Serine, 
T= Threonine, V=Valine, W= Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /-possible nucleotide deletion, 
\=possible nucleotide insertion) 


651 


1390 


1 


2451 


MRTLGTCLATLAGLUjTAAGETFSGGCLFDEPYSTCGYSQSEG 

DDFNWEQVNTLTKPTSDPWMPSGSFMLVNASGRPEGQRAHLIiL 

PQLKENDTHCIDFHYFVSSKSNSPPGLLNVYVKVNNGPLGNPI 

WNI SGDPTRTWNRAELAI STFWPNFYQVI FEVI TS GHQGYLAI 

DEVKVLGHPCTRTPHFLRIQNVEVNAGQFATFQCSAIGRTVAG 

DRLWLQGIDVRDAPLKEIKVTSSRRFIASFNVVOTTKRDAGKY 

RCMI \RTEGGVGI SNYAEL\ WKEPPVP IAPPQLASVGATYLW 

IQLNANS INGDGPIVAREVEYCTASGSWNDRQPVDSTSYKIGH 

LDPDTEYEISVLLTRPGEGGTGSPGPALRTRTKCADPMRGPRK 

LEVVEVKSRQ I TIRWEPFGYNVTR CHS YNLTVHYCYQ VGGQEQ 

VREEVSWDTENSHPQHTITNLSPYTNVSVKLILMNP 

ELIVQTDEDLPGAVPTESIQGSTFEEKIFLQWREPTQTYGVIT 

LYE ITYKAVS S FDPE IDLSNQSGRVS KLGNETHFLFFGLYPGT 

TYS FTIRASTAKGFGPPATNQFTTKI S APSMPAYELETPLNQT 

DNTVTVMLKP AH S RGAP VS VYQ I WE E ERP RRTKKTT E I UK.CY 

PVPIHFQNASLLNSQYYFAAEFPADSLQAAQPFTIGDNKTYNG 

YWNTPLLPYKS YR I YFQAAS RANGETKIDCV QVATKGAATPKP 

VPEPEKQTDHTVKIAGVIAGILLFVTIFLGVVLVMKKRLYKHG 

ASICSASGEASGSFQSWRKAKHKQACPMARAGARERAGGCLKL 


652 


1391 


30 


459 


GIRQLLQLSRASMAARKSWTALRLCATVVVLDMVVCKGFVQDIi 
DESFKENRNDDIWLVHFYAPWCGHCKKLEPIWNEAGLEMKSIG 
S PVKAGKMDAT S YS S I AS E FGVRG YPT I KJuALi I KFLPbUyMr £• 
HMHKRHRVFFVYV 


653 


1392 


168 


1016 


GLVIVISHFSPSFGLLPATQSPAMSDPITLNVGGKLYTTSLAT 
LTSFPDSMLGAMFSGKMPTKRDSQGNCFIDRDGKVFRYILNFL 
RTSHLDLPEDFQEMGLLRREADFYQVQPLIEALQEKEVELSKA 
EKNAMLNITLNQRVQTVHFTVREAPQI YS LS S SSMEVFNANI F 
STSCLFLKLLGSKLFYCSNGNLS S ITSHLQDPNHLTLDWVANV 
EGLPEEEYTKQNIiKRLWVVPANKQINSFQVFVEEVLKIALSDG 
FC ID S SHPriAixDFMWWKx X KiiiKx 


654 


1393 


3 


927 


S CADNLVAASGGCWFVLGERRAGS LLS AS YGTFAMPGMVLFGR 
RWAXASDDLVFPGFFELVVRVLWWIGILTLYLMHRGKLDCAGG 
AI^SSYLIVLMILLAWICTV^^ 

KLLYI RLALF F PEMVWAS LGAAWVADGVQ CDRTWNG 1 1 ATW 
VSWI I IAATWS 1 1 I VFDPLGGKMAPYSSAGPSHLDSHDS SQL 
LNGLKTAATS WETRIKLLCCC IGKDDHTRVAFS STAELFS TY 
FSDTDLVPSDIAAGLALLHQQQDNIRNNQ\DLPRWSAMPQGAP 
RKLIWMQN 


655 


1394 


1 


716 


FRAATAAAKGNGGGGGRAGAGDAS GTRKKKGPGPLATA YLVI Y 
NWMTAGWLVIAVGLVRAYLAKGS YHSLYYS IEKPLKFFQTGA 
LLEILHCAIGIVPSSVVLTSFQVMSRVFLIWAVTHSVKEVQSE 
DSVL\FVIAWTITEIIRYSFYTFSLLNHLPYLIKRARYTLFIV 
LYPMGVSGELLTrYAALPFVRQAGLYS I SLPNSTKKI FLI SQV 
WWHMLAVSADAKAAEMPAVLKPGP 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoieucine, 
K= Lysine, L= Leucine, M= Methionine, N=Asparagine, 
P=Proline, Q=GIutamine, R-Arginine, S= Serine, 
T= Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /= possible nucleotide deletion, 
\= possible nucleotide insertion) 


656 


1395 


72 


766 


mltgvgclvsseslscvqcnswekscvnsiasecpshantsci 
sssasssletpvrlyqnmfcsaencseethitaftvhvsaeeh 
fhfvsqccegkecsntsdaldpplknvssnXecpacyesngts 

CRGKP WKCYEEEQCV FL VAELtKND I ES KSIiVJUKGCSNVbNATC 
QFLSGENKTLGGVI FRKFECANVNSLTPTS APTTSHNVGSKAS 
LYLLALAS LLLRGLLP 


657 


1396 


97 


746 


VPARRRAMEIGTEISRKIRSAIKGKLQELGAYVDEELPDYIMV 
MVANKKS QDQMTEDIiS IiFLGNNT I RFTVWLiHG VljDKJjKb VTTE 
FSSIjKoSD rWIrDfaNVFbNKbNr bRCalJiiKKrlisAft.vt't'Li \Alfo 
ARP E KRD S R VS T S S Q E S KTTNVRQTYDDG AATRLMS TV / KP LR 
EPAPSEDVIDIKPEPDDLIDEDLNFVQEKPLSQKKPTVTLTYG 
SSR 


658 


1397 


155 


e c t\ 
5oO 


QITAWDI^GKVTATTFSLEQPRCVFDGLxASASDTVWLVVAFSN 
ASRG FQNPETLAD I PAS PQLLTDGHYMTLPLS PDQLPCGDPMA 
GSGSAP 


659 


1398 


416 


539 


NSLNNFFFETESCCVAQAGVQWRDIiGSIiQAPPPGFKRFSCL 


660 


1399 


281 


736 


KSIiPLQKHPKPSCQEDQGLGRGSLSGHSPIiTLLTFLTSCALGD 
QQIiLPPRTSGSLCQESMSEQSCQMSELRLLLLGKCRSGKSATG 
NAILGKHVFKSKFSDQTVIKMCQRESWVLRERKVWIDTPDLF 
S S IACAEDKQRNIQHJjLELSAP 


661 


1400 


2 


974 


FVETTVSVQSAESSDALSWSRLPRALASVGPEEARSGAPVGGG 
RWQIiSDRVEGGS PTJjGIjIjG GS P S AQFGTGN VEAGiFbijKMljiii' 
LPCWDAAKDLKEPQCPPGDRVGVQPGNSRVWQGTMEKAGIaAWT 
RGTGVQS EGTWESQRQDSDALPS PELLPQDQDKPFLRKACS PS 

XTTOM^T T 'PTVUVTV^OT^f* 7V T OTJTrVV^O T"JT3/"""'MT OT TJTTT.O COCAO OTV1 

FSSSYEDSEEDISSDPERT1VDPNSAFLHTLDQQKPRVVESRSV 
TQAGVQWHD IGSLQPLPP / WIQAIL/HASAFRIAGTTGACHHA 

DTT prjT?T .VT?PriT?WTA/f50TV3T .VT .T.TT. 
niir ur JLt v Cii\\jr nxivuyLnjuiuuixj 


662 


1401 


232 


3 


KICSSYFLRIICIIiQKEAQEASNLYTSCDFFSPAFYFVIYRLY 
NFKIHWPGAVAHTYS PSTLGGRGRWVT * GREFM 


663 


1402 


250 


556 


LILSLPLLYGHl^SYTFPSEHYLHLLQTFATFNKYIiNVCVLIF 

TtJUVD^nro a TOPnvTTrnroT ttdddt tj t a MTArDT /wcfST ^TNn?"\7T? 
XilrtJvfc' v V rAl^u 1JN VljooljJirKj<XiKljyy/4i. v lX VirXulJtf (jJ-iviNxt v it 

PCLKKQQQQQQQQQKK 


664 


1403 


1 


373 


RMETKPVITCLKTLLI IYSFVFWITGVILLAAGVWGKLTLGSY 
ISLIAENSTYAPYVLIVTGTTIVAYPLV*FFFSYSSGFSYILA 
VRLTJVGIALVYNYIPRSSSRALVRLWLLRFLLSRHPS 


665 


1404 


3 


413 


NAEHPGMDRHDLCQKAKLAEHAERDDDMAACMKT\nT)QGAELS 

NEERNLLSDAHTNAV*ARRSSWMGA*RIEQKTEGADTQQQMAP 

DCREIFATELRDICDDVIiSLLEKIiLIPNA^ 

DYYRYWL 


666 


1405 


2 


334 


GGGPLGKMPRAQLADPWQMMAVESPSDCADNGQQIMDEPMGED 
EISPQTE*VSIKEVAVTHCVKEGHDKADPSQIEI^VLRQGSIj 
GKVYLGKKVSGSDAKQLYAMKVLT 



286 



WO 01/53455 



PCT/US00/35017 



SEQ 
ID 
NO: 
of 

Nucleic 
Acids 


SEQ 
ID 
NO: 
of 

Amino 
Acids 


Predicted 
beginning 
nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Predicted 
end 

nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Amino acid segment containing signal peptide (A=Alanine, 
C= Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N = Asparagine, 
P= Proline, Q= Glut amine, R=Arginine, S = Serine, 
T= Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /^possible nucleotide deletion, 
\= possible nucleotide insertion) 


667 


1406 


2 


332 


DAAGIRHEAHFGKLECLVQLVRAGA\SLFVSTTRYAQTPA\HI 
AAFGGHPQCLVWLIQAGANINKPDCEGETPIHKAARSGSLECI 

G7VT Tr»*KTr , aTTl7Ti'KrD'ir'tr^TT3\rr.T7lJT.T?T? ^ 


668 


1407 


242 


1157 


LLKIJ^FIAET^DYDLAEHSPELVSEFRFVPIQTEEMELAIFEK 
WKEYRGQTPAQAETNYLNKAKWLEMYGVDMHVVKARDGNDYSL 

r»T TDT/^rr .\TJ?T?r t rwxnm.x?'m3'oicTT r D T.npTTFTMVT .tt AAArcnnr) 
trLi X r* loVJjVl^iiiVjJJl J\.XvaJjr r VV ir Ivx ± xCIaLT ruMNXvLilJ-iv v v CtUULf 

QGKEQEHTFVFRLDHPKACKHLWKCAVEHHAFFRLRGPVQKSS 

HRSGFIRLGSRFRYSGKTEYQTTKTNKARRSTSFERRPSKRYS 

RRTLQMKACATKPEELS VHNNVSTQSNGSQQAWGMRS ALPVS P 

CTQCfi "DirDirP T TrMT .DnQOfiTDTiWm? TTWT ,Q A A QnPPOPflfTNfnWTtf 

O JL O OAJr V lr V A J. C'V* 1 » *^Sc <T w A. J-/\^XlJJIVt\.inl JJO/"V"VOLsV^\ v \^I\AJJV3i. > i%^ WIN 

TRAL 


669 


1408 


278 


1 


ATAPGLFNFF*FLFQCREEHKKKNPEVPVNFAEFSKKCSGRWK 
TMSSKEKFKFGEMAJCADEVCYDREMKDYGPAKGGKKKDPNAPK 


670 


1409 


139 


646 


AEGLGSWAVWAGTjGWAGRHMEAGGATGALGVGSKLPSAFCFPG 
SSVAMDMFQKVEKIGEGTYGVVYKAKNRETGQLVALKKIR^ 
*VLGRPLSYPPWAITTWALPDPFPLSWSPRLTPLGAAQQPLPV 
LSPVHCIiLTSLCRGPDCGVWWMTCQGAQVSIAGALVILWG 


671 


1410 


3 


442 


LCVS VLCS FS YLQNGWTASDPVHGYWFR\ AGDHVS RNI P VATN 

VERGNMKWNYKYDQLSVNVTAS^^ 
CVSVP /WQCPLPPLQIiDCL 


672 


1411 


84 


836 


QLQLCQNCTKRGECHCVPFDTYIKTKKEKKRLSVLPPTRLMEA 

HHEKGAFTFWSYAIGLPLPSSSILSWKFCKVl^KVLRDGHPNV 
LHDCQRYRSNIREIGDLWGHLHDRYGQLVNWTKLLLTKI S FH 
LKHPQFPAGljEVTDEVLEKAAGTDVNl^*VTLHGYM^ SPRLP 
HSFTjPRLTPRRPHGAVGLNESVALLVDAHAPRDRG 


673 


1412 


307 


664 


AAPHRMPRAPHFMPI^LLLLLLSLPHTQAAFPQDPLPLLISDL 
QGTS PLS WLP S LEDDAVAA* LGLDFQRFLTLNRTLLYAARDHV 
FSFDLQAEEEGEGLVPNKYLTWRSQDVENC^W*KLTLNRTLL 
VAARDHVFS FDLQAEEEGEGLVPNKYLTWRSQDVENCAVR 


674 


1413 


24 


420 


HLVPK7TRGRGTPSGDQSPVLTLTP*GDPPTILGPQTNQPKEHL 
TNFKSGKRSFHSLl^PLiLLLI^ 

CFIHKI*KTPALVTPDSLPLVFNHCGDACLI IHPHFRDVEFHHT 
GN 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M— Methionine, N= Asparagine, 
P=Proline, Q=Glutamine 1 R^Arginine, S= Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X= Unknown, *— Stop Codon, /=possible nucleotide deletion, 
\ =possible nucleotide insertion) 


675 


1414 


1 


1101 


^/-ie?n^VTwYTO/"*T*lV7Vf'' r KTT MTfn'FDYTTVDnDMPVT WWPDXTPT? TS. PDT V 

CCSTKNISGUKAJ-NluMlr U IKJxx AKyFlNv- xljr r L.l^WE.r*AL.lrijis. 
PAKGLMSYRIITDFPSLTRNLPSQELPQEDSLLHGQFSQAVTP 
• LAHHHTDYSKPTDISWRDTLSQKFGSSDHLEKLFKMDEASAQL 
LAYKEKGHSQS S QFS SDQE I AHLLPENVS ALPATVAVAS PHTT 

CRT DTD a TT ,T . \ DTNTTV C\rTD Q dT Q nPOT ■ 2V \ TT ZV P PVTTVT Q O PP 

TTLISTVFTRAAATLQAMATTAVLTTTFQAPTDSKGSLETIPF 
TEI SNLTLNTGNVYNPTALSMSNVES STMNKTASWEGREASPG 

SESLRRKRYSRLDYLINGIYVDI 


676 


1415 


178 


621 


IFAGSGVMRLKISLLKEPKHQELVSCVGWTTAEELYSCSDDHH 
IVKWl^LTSETTQIVKLPDDIYPIDFHWFPKSI^VKKQTHAES 
FVT.TC! QnfiKFtfT.T QKXjCSP VEKSVEAHCGAVLAGRWNYEGTALV 
TVGEDGQ I * I WSKTGML I S 


677 


1416 


1258 


944 


ARATTKRHFILLFLFFLRRC\LFLSPRMEC^GAII^ 

ncoee c a QIC *\7ariTTr»^rDWTTAOT.TT.T5 l VPT.\7T^TnPHPVnn Af5T. 

UOOOSOnDny V>*VJ X> 1 JJ V luinn^U lilg V C UVaiVjrilKVVJyAUiJ 

KLLTSGDLLTSASQSAGIIMGISHCAQPKKAF*TKTF 


r no 




Q "7 rr 




EiMV?OiNxJLJXX«,x T JV1 L.UXuu(r OOJEvO Ayr vJOXvv WiNnXv^O V X\.0 O ItVJ.Cj 

GAGSRSPCRRRHRRKHFJfcIW2SP*PJEH^ 

GACPVAGHSRGKVVCRRAHAITQRRRCCGFDPMVHPKEHRG*R 
ERSRKWSRS 


679 


1418 


262 


539 


ATAPGLFNFF* FLFQCREEHKKKNPEVPVNFAEFSKKCSGRWK 
TMS S KEKFKFGEMAK7U)EVCYDREMKD YGP AKGGKKKDPNAPK 
RPPSGF 


680 


1419 


104 


236 


LTVNYVLVFSRDSGLRAI ENLMQKKGKFDY ILLETTGLADPGK 

TT 
IV 


681 


1420 


3 


277 


HEAALCRTRAVAAERHFLRVFLFFRPFRGVGTESGSESGSSKA 
KE PRTPS S S YGTAQYRRWP IAQEYKHCTAHNDTGTLCSELREP 
WRRPQ 


682 


1421 


3 


576 


EGSSQANTLRSRKENR1WLLACI^SHVI^*QFTESHLCSI J MGD 
OTFQPKSNSK>IAELFMECEEEELEPWQKKVKEVEDDDDDEP I F 
VGEISSSKPAISNILNRVNPSSYSRG1UKNGALSRGITAAFKPT 
SQHYTNPTSNPVPASPINFHPESRSSDSSVIGQPFSKPVSVSK 
TIRPAQGS IGCCLS I STV 


683 


1422 


6 


627 


CFSIiEDILNFFLQGFSAGLFAFYHDKDGNPLTSRFADGLPPFN 
YSLGLYQWSDKVVRKVEFJ^WDVRDI^ 
ARKHFDCPVLEGMELENQGGVGTELNHW^ 
QNRVIjSRITLALMEDTGRQMLSPYOTTLRSNPLQLTCRQDQRA 
VAV\ CNLQKFPKPLPQEYQYFDELSGI PAEDLPYYG 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D = Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K=Lysine, L= Leucine, M=Methionine, N=Asparagme, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine t 
T= Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X = Unknown, *=Stop Codon, /= possible nucleotide deletion, 
\=possible nucleotide insertion) 


684 


1423 


1 


1272 


AARRRRQLVSRRRTAE\YPRRRRSSPSARPPDVPGQQPKAAKS 
P S PVQGKKS PRIiJjC 1 E KVTTDKD P K±» b Kb b bJJDbAJbJryb VoJLA 
ASRPSRGWRSSRTSVSRHRDTENTRSSRSKTGSLQLICKSEPN 
TDQLDYDVGEEHQSPGGISSEEEEEEEEEMLISEEEIPFKDDP 
RDETYKPHLERETPKPRRKSGKVKEEKEKKEIKVEVEVEVKEE 

GCGTVIiAHPRYLQHHIKYQHLLKKKYVCPHPSCGRLFRLQKQL 
LRHAKHHTDQRDYICEYCARAFKSSHNLAVHRMIHTGEKPIiQC 
E I CGFTCRQKAS LNWHMKKHDADS FYQFS CNICGKKFEKKDSV 
VAHKAKSHPEVLlAEAIiAANAGALITSTDILGTNPES 


685 


1424 


56 


526 


MTANRLAESIjIJ^LSQQEEIiADLPKDYIjLSESEDEGDNDGERKH 
QKLLEAI S S LDGKNRRKLAERS EAS LKVSEFNVS SEGSGEKLV 

t 7\ t\t t t? tit fVT 1 pcoT 7\ rvvr^T ODTnrovvnnrT.DT Win?t?Tl?DTlI 
JuAUljijbJr VrS.lbooiuAl V JSJN.yjjoXV J\oiSJC\.X VCiijirJ^JNJ!ibX£iJbCXXl 

REVAFNKTAQVLS KWDP WLKNRQAEQL* 


686 


1425 


132 


344 


RIDFMFHSSAMVNSHRKPMFNIHRGFYCLTAILPQICICSQFS 
VPSSYHFTEDPGAFPVATNGERFPWQELRLPSVVIPLHYDLFV 
HPNLTSLDFVASEKIEVLVSNATQLIIIiHSKDIjEITNATLQSE 
EDSRYMKPGKELKVLSYPAHEQIAIjLV^ 

/-\ ■» VT PTV^ L'OmTWCT'VB'PT f~*f~* 1?TD T*T AT/* IT\'I?1I , 'Q'TY^fi'DM7V'I?TJf*T? 

QAKJUGDCsr hGrxKb 1 1 Ki. J-tovxb 1 Kli-iAV 1 JJr bir 1 y/UxrlAr rLr 
DEPLFKANFS IKIRRESRHIALSNMPKVKTIELEGGLLEDHFE 
TTVKMSTYLVAYI/DL*FPLMGNDFLGRS . 


687 


1426 


3 


678 


RSKIPRSDPRVRTPAPAEAEQGKSQCPSGSTAQSWSAMDILVP 

T T f\T T \TT T T rpT nT TJT IUT7V T T /~*TtTr\ T)T PyOVUDVT ft/I7V^7T T'DXTQWD 

IiliVjI-iLiVhl Mil [>KJjnfirlAi '*^^CW^jyi_it^i\!>]t c JbrlAV JLjI iris.oxNX 

RVTCLDPNPHFEKFLTKSMAENRHLQYERFWAPGEDMRQLAD 
GSMDVWCTLVLCSVQSPRKVLQEVRRVLRPGGVLFFWEHVAE 
PYGSWAFMW 


688 


1427 


240 


641 


RLQNS S LMDPJCIiGRMAASLLAVLLLLLIiERGMFS S PSPPPALL 
EKVFQYIDLHQDEFVQTLKEWVAIESDSVQPVPRFRQELFRMM 
AVAADTLQRLGARVASVDMGPQQIiPDGQSLPIPPVILAELGSD 
PTKG 


689 


1428 


1 


116 


FFFFEMESCSVTQAGVPWHDLSSLQPPPPRFKRFSCLS 


690 


1429 


75 


511 


DPKAQLPE PLRVLWTAHLVAMAPGS RTS LLLAFALLCL PWLQE 
AGAVQTWLSRLFDilAMLQAHRAHQIiAIDTYQEFEETYIPKDQ 
KYS FLHDSQTS FCFSDS I PTPSNMEETQQKSNLELLRI SLLLI 
ESWLEPVRILMS I VPN 
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rUIllHU dtlU SCglllClll lAJUiau ling aiguai pignut* \n — rvi cuiuic , 

C= Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G= Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M=Metbionine, N=Asparagine, 
P=Proline, Q-Glutamine, R=Arginine, S= Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop Codon, /^possible nucleotide deletion, 






acid 
residue 


acid 
residue 


\= possible nucleotide insertion) 






of amino _ 


of amino 








acid 


acid 








sequence 


sequence 




691 


1430 


2 


1364 


FVKLIKKHQAA^IEKEAKVMSNEEKKFQQHIQAQQKKELNSFLE 

SQKREYKIjRKEQLKEELNENQSTPKKEKQEWLSKQKENIQHFQ 

aeeeanllirrqrqylelecrrfkrrmllgrhnl 

KRQTQKDLEHT^MLLRQHESMQELEFRHLNTIQKMRCELIRLQH 

QTELTNQLEYNKRRERELRRKHVMEVRQQPKSLKSKELQIKKQ 

FQDTCKIQTRQYKALRNHIjLETTPKS EHKAVLKRLKE eqtrkl 

AILAEQYDHS INEMIjSTQAIjRliDi^yJcii^ 

LNAYQS KI KMQ AEAQHDRELRE LEQ RVS LRRALLEQKI EEEML 

ALQNERTERIRSLLERQAREIEAFDSESMRLGFSNMVLSNLSP 

EAFSHSYPGASGWSHNPTGGPGPHWGHPMGGPPQAWGHPMQGG 

PQPWGHPS\GPMQ\GVPR/GSSMGVR 


692 


1431 


50 


504 


LAHGSFGVSDFPAPAAAPAHTLTSFSGSLSPQFRKPLGRAPAM 
PLVRYRKWIIXjYRCVGKTSLAHQFVEGEFSEGYDPTVENTYS 
KIVTLGKDEFHLHLVDTAGQDEYS ILPYS F I IGVHGYVLVYS V 
TSLHSFQVIESLYQKLHEGHGK 


693 


1432 


130 


1671 


SSPSRELCFYGFWIASSWWSRWVGSLGPGILPSPPARGRTFAS 
VSRLPPPWSAGITLTPFLICQSGSVCPGLGAGFGVRSFHHPVA 
RSAVLIiLPLAPAAAQDSTQASTPGSPLSPTEYERFFAIiLTPTW 
KAETTCRLRATHGCRNPTLVQLDQYENHGLVPDGAVCSNLPYA 
SWFESFCQFTHYRCSNHVYYAKRVLCSQPVSILSPNTIiKEIEA 
S AEVS PTTMTS P IS PHFTVTERQTFQPWPERLSNNVEELLQS S 
LSLGGQEQAPEHKQEQGVEHRQEPTQEHKQEEGQKQEEQEEEQ 
EEEGKQEEGQGTKEGREAVSQLQTDSEPKFHSESLSSNPSSFA 
PRVREVESTPMIMENIQELIRSAQEIDEMNEIYDENSYWRNQN 
PGSIjI*QIiPHTEATiTiVLiCYS X VENTCI ITPTAiLAWKxIYuS.biL ILAj 
FGKSVCDSLGRRHMSTCALCDFCSLKLEQCHSEASLQRQQCDT 
SHKTPFVSPLLASQSLSIGNQVGSPESGRFYGLDLYGGLHM 


694 


1433 


517 


578 


AVLPGRTQEQPRASPLY*PGAPPCQPQGIjVAGPWAQ*AGLRSD 
GFGPWPW\RLVGTAGPREKKVQKSKCWHFRCGRHPARRSGWAG 
RHASLLATGRPCSSAPSQQPLGTAGDSRQEI*LRPPLV*VNGAQ 
SSAAGDWGSSPRTAQALARPHRLGHHPAAVAPAARLRTQSGHS 
PRGPLCRS PGS PRRMGTWRGPAGHSHD 


695 


1434 


249 


632 


KTVAEEASVGNPEGAFMKMLQARKQHMSTELTI ESEAPSDS SG 
IOTiSGFGSEQLDTNDESDVSSALSYILPYLSLRNLGAESILLP 
FTEQLFSNVQDGDRLLS ILKNNRKSPSQS SLLGNKFKNKI F 


696 


1435 


333 


881 


GECFIMAAVVQQNDLVFEFASNVMEDERQLGDPAIFPAVIVEH 
VPGADILNS YAGLACVEEPNDMITES SLDVAEEE I IDDDDDD I 
TLTVEASCHDGDETIETIEAAEALLNMDSPGPMLDEKRINNNI 
FS SPEDDMVVAPVTHVSVTLDGI PEVMETQQVQEKYADSPGAS 
SPEQPKRKKK 
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Amino acid segment containing signal peptide (A = Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M= Methionine, N— Asparagine, 
p=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


697 


1436 


3 


466 


HEASGVSRALLQSAPGTPATVGISVGELWPFARCCSHSYVRSL 
RGLS VS THLLCFTI YIMNP SMKQKQEE 1 KENIKTS S VPRRTLK 
MIQPSASGSLVGRENELSAGLSKRKHRNDHLTSTTSSPGVIVP 
ESSENKNLGGVTQESFDLMIKGMKK 


698 


1437 


50 


241 


PLPARGKSTLPATFCSPSAPELASMSVVPPNRSQTGWPRGVTQ 
FGNKYIQQTKPLTLERTINL 


699 


1438 


1 


422 


AEGEDVPPLPTSSGDGWEKDLEEALEAGGCDLETLRNIIQGRP 
LP ADLRAKWKI ALNVAGKGDS LAS WDG ILDLPEQNT IHKDCL 
QFIDQLSVPEEKAAELLLDIESVITFYCKSRNIKYSTSLSWIH 
LLKPLVHLOLP 


700 


1439 


161 


413 


ALPKFLTHGVKSNERVWWLFPPS FRAATMVHMNVLPDALKS I 
NNAERRGKPQVLIRLCSKIIIWFLTVMVKYGYIGKFEPTRP 


701 


1440 


211 


977 


AMAQYGHPSPLGMAAREELYSKVTPRRNRQQRPGTIKHGSALD 
\n^LSMGFPRARAOKJ^LASTGGRSVOAAOTWLFSHVGDPFLDDP 
LPREYVLYLRPTGPIiAQKLSDFWQQSKQ I CGKNKAHNI FPHIT 
LCQFFMCEDSKVDALGEALQTTVSRWKCKFSAPLPLELYTSSN 
FIGLFVKEDSAEVLKKFAADFAAEAASKTEVHVEPHKKQLHVT 
LAYHFOASHLPTLEKLAONIDVKLGCDWVAT1 FSRD IRFA 


702 


1441 


3 


408 


QTRPASPRTARESVLGVSQNMSFNLQSSKKLFIFLGKSLFSLL 
EAMI FALLPKPRKNVAGE IVLITGAGSGLGRLLALQFARLGSV 
LVLWDINKEGNEETCKMAREAGATRVHAYTCDCSQKEGVYRVA 
DQVKK 


703 


1442 


708 


244 


MVARKGQKS PRFRRVTCFLRLGRS TLLE LE PAGRP C S GRTRHR 
ALHRRLVACVTVSSRRHRKEAGRGRAESFIAVGMAAPSMKERQ 
VCWGARDEYWKCLDENLEDASQCKKI^SSFESSCPQQWIKYFD 
KRRDYLKFKEKFEAGQFEPSETTAKS 


704 


1443 


3 


475 


PAPAARSRELLKELRNGQDMDT\A^EDVVVDFTIjEEWALLNPA 
QRKLYRDVMLETFKHLAS VDNEAQLKASGS ISQQDTSGEKLSL 
KQKIEKFTRKNIWASLLGKNWEEHSVKDKHNTKERHLSRNPRV 
ERPCKSSKGNKRGRTFRKTRNCNRHLRR 


705 


1444 


276 


437 


CVCGFFVCFETKSCFVAQAGVQWHNLS S LQALPPGFKQFS CLS 
LLSSWHYRRV 


706 


1445 


2 


322 


GTRLRRRREAVWFEVVNMDFSRLHMYSPPQCVPENTGYTYALS 
SSYSSDALDFETEHKLDPVFDSPRMSRRSLRLATTACTLGDGE 
AVGADSGTS S AVSLKNRAAR 


707 


1446 


123 


410 


DTMQAVVPLNKMTAIS PEPQTLASTEQNEVPRVVTS GEQEAIL 
RGNAADAESFRQRFRWFCYSEVAGPRKALSQLWELCNQWLRPD 
IHTKE\QILE 


708 


1447 


2 


384 


PICLFSRPTLRPSRSKVSLIEGRGANMAARWRFWCVSVTMVVA 
LLIVCDVPSASAQRIOCEMVLSEKVSQLMEWTNKRPVIRMNGDK 
FRRLVKAPPRNYSVIVMFTALQl^QCWCKYELQLRFKIK 
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Amino acid segment containing signal peptide (A= Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M— Methionine, N=Asparagine, 
P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T= Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion) 




1 A A Q. 




j j j 


QMRVKDPTKALPEKAKRS KRPTVPHDEDS SDDIAVGLTCQHVS 
HAISVNHVKRAIAENIjWSVCSECLKERRFTOGQLVLTSDIWLC 
LKCGFQGCGKNSESQHSLKHFKSSRTEPHCI I INLSTWI IWWY 
EWDEKIFTPLNKKG 


710 


1449 


116 


479 


AKERGEERQGEGGGWLSGSRWPLVRSAFVPAPSSLILSMCLSP 
GI PEAAPDS PLTAS APTP * VMLLGDTGVGKTCFLIQFKDGAFL 
SGTFIATVG IDFRVRWLQALAS SREPGLWLRHGGV 


711 


1450 


2 


232 


FYPRS SADL P FQTTR CE FQTS VMELAHS LLLNEE ALAQ I TEAK 
RPVF T FEWLRFLDKVLVAANKVWYCS FFPVALT 


712 


1451 


105 


393 


MNMKQKSVYQQTKALLCKNFLKKWRMKRESLLEWGLSIIiLGLC 
IALFS S S MRNVQFPGMAPQNLGRVDKFNS S S LMWYTP I SNLT 
QQ IMNKTAL 


713 


1452 


2 


525 


SPQGNGCPDVTGDSVIRVPLTIiLVHNLAGLTGLLHHCLSGPLP 
APSPPPAMSSSRKDHLGASSSEPLPVIIVGNGPSGICLSYliLS 
GYTPYTKPDAIHPHPLLQRKLTEAPGVS ILDQDLDYLSEGLEG 
RSQSPVALLFDALLRPDTDFGGNMKSVLTWKHRKEHAI PHWL 
GR 


714 


1453 


2 


1557 


NRRTRAQRCQRGRS CGAREEE VEPGTARPP PAAS AMDAS LEKI 
ADPTLAEMGKNLKEAVKMLEDSQRRTEEENGKKLISGDIPGPL 
QGSGQDMVS ILQLVQNLMHGDEDEEPQS PRIQNTGEQGHMALL 
GHSLGAYI STLDKEKLRKLTTRILSDTTLWLCRI FRYENGCAY 

T7OT?T?T?P T?dT . Zl TT T T . Zl TTTQ P YT?nT7X7VnfST?NVT .YMFCTTPVTYTiSA. 

C w n. n. n. tt r**\.ii tv i t. .t< i >** i n t Cijjc V V UUr IN V JJXlNlvXVXr VXi 1 li 

AARPGLGQYLCNQLGtjPFPCLCRVPCNWFGSQHQMDVAFLEK 
LIKDDIERGRLPLLLVANAGTAAVGHTDKIGRLKELCEQYGIW 
LHVEGVNLATIJUiGYVSSSVIiAAAKCDSMTMTPGPW 
AVTLYKHDD PALTL VAGLTS NKPTDKLRALPLWLS LQYLGLDG 
fverikhacolsorloeslkkvnyi k1lvedels s pvwfrff 
QELPGSDPVFKAVPVPNMTPSGVGRERHSCDALNRWIjGEQLKQ 
LVPASGLTVMDLEAEGTCLRFSPLMTAAGKPGLVDIPCFCSGA 
AG 


715 


1454 


319 


873 


LCIMDTKEE KKERKQS YFARLKKKKQAKQNAETAS AVATRTHT 
GKEDNNTVVLEPDKCNIAVEEEYMTDEKKKRKSNQLKEIRRTE 
LKRYYS IDDNQNKTHDKKEKKMWQKPHGTMEYTAGNQDTLNS 
IALKFNITPNKLVELNKLFTHT IVPGQVLFVPDANS PSSTLRL 
SSSSPGATVSPSS 


716 


1455 


60 


681 


SAGGDSCRAVPMLRFPTCFPS FRWGEKQLPQEI I FLVWS PKR 
DL I ALANTAGEVLLHRLAS FHRVWS FPPNENTGKEVTCLAWRP 
DGKLTJVFAtiADTKKIVLCDVEKPESLHSFSVEAPVSCMH^ 
TVESSVLTSFYNAEDESNLLLPKLPTLPKNYSNTSKIFSEENS 
DEI IKLLGDVRLNILVIiGGSSGFIELYAYGMFKI 


717 


1456 


357 


658 


PRDPVTDRARAMPRRGLVAGPDLEYFQRHYFTPAEVAQHNRPE 
DL WS YLGRVYDLTSLAQE YKGNLLLKP I VEVAGQD I SHWFDP 
KTRDVSYAGTWDCG 
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Amino acid segment containing signal peptide (A— Alanine, 
C= Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I-Isoleucine, 
K=Lysine, L= Leucine, M=Methiomne, N = Asparagme, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W= Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion) 


718 


1457 


2 


481 


RI PGRRFRAAFVLGS ANVAS S VRLRCS FPLS LGGP S GP AAAS V 
ALGPAGPGRSLGRTPDTGDWEMDS VS FEDVAVAFTQEEWALLD 
PSQKNLYRDVMQE I FRNliASVGNKSEDQN flQDDFKNPGRNLS S 
HWRR T»FE T KEGS O YGETFS ODSNLMTiNKT 


719 


1458 


6 


469 


SLSLSVS PFLRLS LGRVGGMAEEME S SLEAS FS S SGAVS GASG 
FLPPARSRI FKI I VIGDSNVGKTCLTYRFCAGRFPDRTEATIG 
VDFRERAVEIDGERIKIQLWDTAGQERFRKSMVQHYYRNVHAV 
VFVYDMTNMMFHSLPSWIEECKQH 


720 


1459 


82 


490 


RRPSPGSIVIMTiAESDVLHFQFEQQGDVVLQKMNLLRQQNLFC 

T\\T C T VTNTTYTC? T?rV3WTTVT T . A A P QTUMP TiO'B'T .T .Tfi G. VWVPTTTT.O 

SAEVGRKLLLSCTTGALEVKRKELUCYLT 


721 


1460 


48 


708 


AEGLQSAAGIRIDTKAGPPEMLKPLWKAAVAPTWPCSMPPRRP 
WDRQAGTLQVLGALAVLWI^ 

DVPRS WEHGS SPAWEPLEAEARQQRDS CQLVLVES I PQDLPS A 
AGSPSAQPLGQAWLQLLDTAQESVHVASYYWSLTGPDIGVNDS 

g e ryr ,fiT7 A T .T dOTf T .HOT .T /3PM T T .A V ATG G PTT .APT QVDT ,n\7T.fi A 

RGAH 


722 


1461 


436 


677 


RKKKMPLP FGLKLKRTRRYTVS S KS CLVARIQLLNNEFVEFTL 
SVESTGQESLEAVAQRLELREVTYFSLWYYNKQNQRR 










t r*p t.cc rap cac pvtp g pvq pp-tyi/it n htc tjppwt *r\ veil ,ap invrff t . 
P I FI ADAFTAPJIFRGNP AAVCIiLENELDEDMHQKI AREMNLS E 

TAP I PTCTjHPTDNF AOS S CFGIjRWFT PAS EVP tiCGHATLA S AAV 

lfhkiknmnstltfvtlsg 
fhe* 


724 


1463 


79 


530 


aadtmqsddviwdtlgnkqfcsfkirtktqsfcrneysltglc 
njrsscplansqyatikeekgqcylymkvieraafprrlwervr 
lsknyekaleqidi^iywprfirhkckqrftkitqylirirk 
ltlkrqrklvplskkverrek 


f 43 




o 


OCT 
^ O X 


PVPPfIT .OnP ZiT .PTT ,MFP PPP.WAP. A A PVA Af3T .C1PVT G, RPPP AAS 

SQl^SDSREQWELFQAAKRTXVDPSAVCIAGRDTCGTVKGES 


726 


1465 


1 


860 


VVEFLWSRRPSGSSDPRPRRPASKCQMMEERAN^^ 
VTJ,QfiATKqT,nPST,nAnKAPT,QQFinAmF^rT,TmGLKTOKSFTG 
QNKS FFGPLELVEKLCPEASD I ATS VRNLPELKTAVGRGRAWL 
YLALMQKXLADYL^ 

IiLVGLNVLDANIi\ Cl^GEDliDSQVGVl^FSLYLKDVQDIirX3GK 

EHERITDVLDQKNYVEEIxNRH^ 

QERVSAATDRICSLQEEQQQLREQNEIilR 


727 


1466 


69 


452 


GCYAJSPHl^SLTPRFFPNGVFHRRLPRPRPPQPPSVSSAPT 

LRPLCAHFSI^KLRLRVRKSAEVAPPRTEK^^ 

LGJ^GLFJ^AASAQVSVTFEDVAVTFTQEEW^ 
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SEQ 
ID 

NO: 

Nucleic 
Acids 


SEQ 

ID 

NO: 

nf 

Amino 
Acids 


Predicted 
beginning 
nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Predicted 
end 

nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Amino acid segment containing signal peptide (A=Alanine, 
C=Cysteine, D=Aspartic Acid, E= Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K= Lysine, L= Leucine, M^Methionine, N=Asparagine, 
P= Proline, Q=Glutamine, R=Arginine, S= Serine, 
T= Threonine, V= Valine, W= Tryptophan, Y= Tyrosine, 
X= Unknown, *=Stop Codon, /=possib!e nucleotide deletion, 
\= possible nucleotide insertion) 


728 


1467 


1 


439 


FRGSLSS PS SLRGRRLVTGQTSPRGTWCLYPGFCRSVACAMPC 
CSHRS CREDPGTS ESREMD P WFEDVAVNFTQEEWTLLD I SQK 

KVNEIKEDSHCGETFTQ 


729 


1468 


103 


236 


LNFANSAAFAVTMPQNEYIELHRKRYGFRLDYHEKKRKKQSRE 
A 


730 


1469 


213 


809 


SGDLS PAELMMLT IGDVI KQL IEAHEQGKDI DLNKVKTKTAAK 
YGJjSAQPRJjVD I IAAVPPQYRKvX^WPlUJ^uU^Jb , IK. I ASG IAWA 
VMCKPHRCPHISFTGNICVYCPGGPDSDFEYSTQSYTGYEPTS 
MRAIRARYDPFLQTRHRIEQLKQLGHSVDKVEFIEMGGTFMAL 
PEEYRDYFIRNLHDALSGHTSNNIYE 


731 


1470 


264 


799 


WESDVGEGLRPPPPPPPPGRRRTQEPRARDAATVIFACPAALL 
ETLIAYGSSSPSFCKHRAARPLIFLLHRLTAEATARCPICALE 
ARNPGRWG I CAS WPGMKTPFGKAAAG^KbK 1 LiAvjrivjb VbVXMl 
KRKAAHKKHRSRPTSQPRGNIVGCIIQHGWKDGDEPLTQWKGT 
VLDQLL 


732 


1471 


2 


763 


RDIiGVALEAFQWARAGDCGSGAGRAGGEGVDAGRRVPERQHRG 
RGGGGEPGRRQRGGRRQ \RS SSRRSGGDGGDEVEGSGVGAGEG 
ETVQHFPLARPKSLMQIG^CSFQTSWIiKDFPWLRYSKDTGIiMS 
CGWCQKTPADGGS VDIiPPVGHDEtiSRGTRNYKKTLLIiRHHVS T 
EHKLHEANAQES E I PSEEGYCDFNSRPNENS YC YQLLRQLNEQ 


733 


1472 


82 


523 


SLRAAAAMADVTARSLQYEYKANSNLVLQADRSLIDRTRRDEP 
TGEVLSLVGKLEGTRMGDKAQRTKPQMQEERRAKRRKRDEDRH 
DimMKGYTLLSEGIDEMVGI I YKPKTKETO 
ALGDQPRDILCGAADEVL 


734 


1473 


536 


110 


CNSAESRFujVIjFVAIFAVPJjIIjG xyvviz 
YTVTPSYDDFSADFTIDYSIFESEDRLNRLDKDITEAIETTIS 
LETARADHPKPVTVKPVTTEPQS P \DL\NDAVS S \LRS P I PL\ 


735 


1474 


2 


557 


FVRGPGEEQAPAFRKPAPGAMGAQVRLPPGEPCREGYVLSLVC 
PNSSQAWCEITNVSQLLASPVLYTDLNYS INNLSISANVENKY 
SLYVGLVLAVS SS I FIGSSFI LKKKGLLQIiASKGFTRAGQGGH 
SYLKEWTjWWVGLLS ILSWNAREKVDL*NITF* PQTSCIFFTIT 
IEKSTFLSYFPTS 


736 


1475 


127 


401 


ARGS CPTRPRPANGRMAETKDAAQMLVTFKDVAVTFTREEWRQ 

LDLAQRTLYREVMIJETCGIu^VSI^^ 

IVKRG 


737 


1476 


311 


790 


YTMLRGTMTAWRGMRPEWIA^ 

PAS TVQKPGGTV I LGCWE P PRMtJVTWRLNGKELNG SDD ALGV 
LITHGTLVITALNNHTVGRYQCVARMPAGAVASVPAT\m^ME 
SAPLPPCHGAVPPHLSHPEAPTIHAASCYS 
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SEQ 
ID 
NO: 
of 

Nucleic 
Acids 


SEQ 
ID 
NO: 
of 

Amino 
Acids 


Predicted 
beginning 
nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Predicted 
end 

nucleotide 
location 
corre- 
sponding 
to first 
amino 
acid 
residue 
of amino 
acid 

sequence 


Amino acid segment containing signal peptide (A- Alanine, 
C -Cysteine, D=Aspartic Acid, E = Glutamic Acid, 
F= Phenylalanine, G=Glycine, H=Histidine, I=Isoleucine, 
K— Lysine, L— Leucine, M= Methionine, N = Asparagine, 
P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop Codon, /= possible nucleotide deletion, 
\= possible nucleotide insertion) 


738 


1477 


2 


421 


WGRRRQLVS EAARAQGDPVCSTMSEEEAAQ I PRS S VWEQDQQN 
WORWALPLVRATCTAVCDVYSAAKDRH^LLGSACRriAENCV 
CGTjTTRATjDHAQPLLEHLQPQLiATMNS lacrgldkleeklpfl 
QQPSETWTS 


739 


1478 


256 


1250 


AKAFTMAESPGCCSWARCLHCLYSCHWRKCPRERMQTSKCDC 

IWFGLLFLTFLLSLSWLYI GLVLIJNDIJHNFNEFLFRRWGHW^4D 

WSIiAFLLVISLLGTYASLLLVLALLI»RLCRQPLHLH 

IiLIMLLVAAGLVGLDIQWQQERHSLRVSL/QDCR*L*TPAVRP 

♦EESGEGHWRRAHLTSSCPQATAPFLHIGAAAGIAIiLAWPVAD 

TFYRIHRREPKILLLLLFFGVVLVIYLAPLCISSPCIMEPRDL 

PPKPGLVGHRGAPMLAPENTL^LRKTAECGATVFETDVMVSS 

DGVPFLMHDEHLSRTTNVASVFPTRITAHSS 
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WHAT IS CLAIMED IS: 

1 . An isolated polynucleotide comprising a nucleotide sequence selected.from the 
group consisting of SEQ ID NO: 1-739, a mature protein coding portion of SEQ ID 
NO: 1-739, an active domain of SEQ ID NO: 1-739, and complementary sequences 
thereof. 

2. An isolated polynucleotide encoding a polypeptide with biological activity, 
wherein said polynucleotide hybridizes to the polynucleotide of claim launder stringent 
hybridization conditions. 

3. An isolated polynucleotide encoding a polypeptide with biological activity, 
wherein said polynucleotide has greater than about 90% sequence identity with the 
polynucleotide of claim 1 . 

4. The polynucleotide of claim 1 wherein said polynucleotide is DNA. 

5. An isolated polynucleotide of claim 1 wherein said polynucleotide comprises the 
complementary sequences. 

6. A vector comprising the polynucleotide of claim 1 . 

7. An expression vector comprising the polynucleotide of claim 1 . 

8. A host cell genetically engineered to comprise the polynucleotide of claim 1 . 

9. A host cell genetically engineered to comprise the polynucleotide of claim 1 
operatively associated with a regulatory sequence that modulates expression of the 
polynucleotide in the host cell. 

10. An isolated polypeptide, wherein the polypeptide is selected from the group 
consisting of: 
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(a) a polypeptide encoded by any one of the polynucleotides of claim 1 ; and 

(b) a polypeptide encoded by a polynucleotide hybridizing under stringent 
conditions with any one of SEQ ID NO: 1 -739. 

11. A composition comprising the polypeptide of claim 1 0 and a carrier. 

12. An antibody directed against the polypeptide of claim 1 0. 

13. A method for detecting the polynucleotide of claim 1 in a sample, comprising: 

a) contacting the sample with a compound that binds to and forms a 
complex with the polynucleotide of claim 1 for a period sufficient to form the complex; 
and 

b) detecting the complex, so that if a complex is detected, the 
polynucleotide of claim 1 is detected. 

14. A method for detecting the polynucleotide of claim 1 in a sample, comprising: 

a) contacting the sample under stringent hybridization conditions 
with nucleic acid primers that anneal to the polynucleotide of claim 1 under such 
conditions; 

b) amplifying a product comprising at least a portion of the 
polynucleotide of claim 1 ; and 

c) detecting said product and thereby the polynucleotide of claim 1 in 

the sample. 

1 5. The method of claim 14, wherein the polynucleotide is an RNA molecule and the 
method further comprises reverse transcribing an annealed RNA molecule into a cDNA 
polynucleotide. 

1 6. A method for detecting the polypeptide of claim 1 0 in a sample, comprising: 
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a) contacting the sample with a compound that binds to and forms a 
complex with the polypeptide under conditions and for a period sufficient to form the 
complex; and 

b) detecting formation of the complex, so that if a complex formation 
is detected, the polypeptide of claim 10 is detected. 

17. A method for identifying a compound that binds to the polypeptide of claim 1 0, 
comprising: 

a) contacting the compound with the polypeptide of claim 10 under 
conditions sufficient to form a polypeptide/compound complex; and 

b) detecting the complex, so that if the polypeptide/compound 
complex is detected, a compound that binds to the polypeptide of claim 10 is identified. 

1 8. A method for identifying a compound that binds to the polypeptide of claim 1 0, 
comprising: 

a) contacting the compound with the polypeptide of claim 1 0, in a 
ceil, under conditions sufficient to form a polypeptide/compound complex, wherein the 
complex drives expression of a reporter gene sequence in the cell; and 

b) detecting the complex by detecting reporter gene sequence 
expression, so that if the polypeptide/compound complex is detected, a, compound that 
binds to the polypeptide of claim 10 is identified. 

1 9. A method of producing the polypeptide of claim 1 0, comprising, 

a) culturing a host cell comprising a polynucleotide sequence selected 
from the group consisting of a polynucleotide sequence of SEQ ID NO: 1-739, a mature 
protein coding portion of SEQ ID NO: 1-739, an active domain of SEQ ID NO: 1-739, 
complementary sequences thereof and a polynucleotide sequence hybridizing under 
stringent conditions to SEQ ID NO: 1-739, under conditions sufficient to express the 
polypeptide in said cell; and 

b) isolating the polypeptide from the cell culture or cells of step (a). 
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20. An isolated polypeptide comprising an amino acid sequence selected from the 
group consisting of SEQ ID NO: 740-1478, the mature protein portion thereof, or the 
active domain thereof. 

21 . The polypeptide of claim 20 wherein the polypeptide is provided on a polypeptide 
array. 

22. A collection of polynucleotides, wherein the collection comprises the sequence 
information of at least one of SEQ ID NO: 1-739. 

23. The collection of claim 22, wherein the collection is provided on a nucleic acid 
array. 

24. The collection of claim 23, wherein the array detects full-matches to any one of 
the polynucleotides in the collection. 

25. The collection of claim 23, wherein the array detects mismatches to any one of 
the polynucleotides in the collection. 

26. The collection of claim 22, wherein the collection is provided in a computer- 
readable format. 

27. A method of treatment comprising administering to a mammalian subject in need 
thereof a therapeutic amount of a composition comprising a polypeptide of claim 10 or 20 
and a pharmaceutically acceptable carrier. 

28. A method of treatment comprising administering to a mammalian subject in need 
thereof a therapeutic amount of a composition comprising an antibody that specifically 
binds to a polypeptide of claim 10 or 20 and a pharmaceutically acceptable carrier. 
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